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Welcome  to  the  HP-10B 


Your  HP-lOB  reflects  the  superior  quality  and  attention  to  detail  in 

cngliiccriiu:  ii\u\  m-,\ini[\n:[m\nii        h;*vc  distinguished  Hcwlt  ll-PiK  kartl 

products  lor  50  years.  Hewlett-Packard  stands  behind  this  calculator  — we 
ofl'cr  cxpi.  riise  to  support  its  use  (see  inside  the  back  cover)  and  world- 
wide service. 


Hewlett-Packard  Quality 

Our  calculators  arc  made  to  excel  and  to  be  easy  to  use. 

■  Thk  rnlculalor  is  designed  u>  withstand  the  drops,  vibrations,  pollu- 
tants (smog,  ozone)i  temperature  extremes,  and  humidity  variations 
that  it  may  encounter  in  everyday  work  life. 

■  The  calculator  and  its  manual  have  been  designed  and  tcMed  for  ease 
of  use.  Wc  added  many  examples  to  highlight  the  varied  uses  or  the 
calculator.  Advancinl  in;irotijK  inui  pi  nii;itu  til.  inn!(lL^I  \\  y  lettering 
provide  a  long  keyboard  life  and  a  positive  IccI  to  the  keyboard. 

■  CMOS  (low-power)  electronics  and  a  liquid-crystal  display  allow  data 
to  be  retained  indefinitely  and  the  batteries  to  last  a  long  time- 

■  The  microprocessor  has  been  optimized  Tor  fast  and  reliable  compu- 
tations using  15  di^ts  internally  for  precise  results, 

■  Extensive  research  has  created  a  design  that  has  minimbxd  the 
adverse  cITects  of  static  eiectricity,  a  potential  cause  of  malfunctions 
and  data  loss  in  calculators. 
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Features 


1'hc  fciiUircs  of  the  HP-lOB  and  ihc  manual  rcflccl  llic  needs  nnd  wishes 
of  many  customers: 

■  A  large  12-charactcr  display, 

■  An  At-a-Glancc  section  in  the  manual  for  quick  reference. 

■  Applications  to  solve  business  and  financial  (asks: 

m  Tfmo  Value  of  Money.  Loans^  savings,  leases,  and  amortiza- 
tion schedules. 

■  Interest  Conversion.  Nominal  and  effective  rates. 

m  Cash  Flows.  Net  present  value  and  internal  r^nt^  of  return. 

■  Business  Percentages.  Percent  change,  markup,  and  margin 
calculations. 

■  Statistics.  Mean,  standard  deviation,  tornliiiiuii  oidTicicnt. 
and  linear  regression  forecasting,  plus  other  statistical  caJcula- 
tions. 

■  Enough  memory  lo  slorc  an  initial  cash  flow  and  14  cash  How  groups, 
m\h  up  to  99  cash  flows  per  group> 

m  Fifteen  numbered  storage  registers. 

a  Easy  access  to  functions  saves  keystrokes  and  adds  convenience. 

■  Auto-incrcmcnt  capability  for  amortisation  schedules* 
a  Laliels  for  amortiz^uion  and  cash  flows. 

a  Automatic  constant. 

■  3-key  mcmory- 

■  Mnny  ex.implcs  nre  included  in  the  manual  so  you  can  combine  them 
for  your  specific  needs. 
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At  a  Glance... 


riiis  scclion    designed  for  you  if  youVtj  <tlrc:idy  familiar  wilh  aifciil^ilor 
operation  or  financial  concepts.  You  can  use  it  for  quick  reference.  The 
rest  of  the  manual  is  filled  ^tb  explanations  and  examples  of  the  concepts 
presented  in  this  section. 


Basics — At  a  Glance. . . 


\  I  1 

^QOQDDD 

oaaac: 
□  aaac 

■qoqq] 


Keys:  Display:  Description: 

0.00  Turns  calculator  on. 

I  0.00  Displays  shift  annuncia- 

tor (^)- 


I  0<00  Discontinues  shift. 

1 23  S  12_  Erases  last  character. 

E  0.00  Clcnrs  tlkpby- 

liCL  II  0.00  Clears  statistics  memory. 

■leCgAR  ACP  0.00  Clears  all  memory. 

Turns  calculator  off. 
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Percent. 

[CSTl 

Cost- 

Price. 

Mar^n, 

Markup. 

Percentages — At  a  Glance. . . 


pooaoa 

OOCDO 


Add  15%  to  $17.50. 


Display: 


Description: 


Keys: 

17.50  [g  17.50 
15[%]S  20.13 

Find  the  margin  if  the  cost  is  SIS^OO  and  selling  price  is  $22.00. 


Enters  number. 


151CST 
22 


15.00 
22.00 
31.82 


Enters  cost. 
Enters  price. 
Calculates  margin. 


If  the  cost  is  $20.00  and  the  markup  is  33%,  what  is  the  selling  price? 


20  [CSTl 
33 


20.00 
33.00 
26.60 


Enters  cost. 
Enters  markup. 
Calculates  pricCn 
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Memory  Keys — At  a  Glance 


 I 

OOOOQO 

oaaooo 

□  ooo 
•  ooo 

□  ooo 
boao 


Stores  a  cnnKianr  operation. 

Stor(:s  a  value  m  the  M  re^stcr  (memory  location). 

Recalls  a  value  rrom  ihc  M  register 

Adds  a  value  to  (he  number  stored  in  the  M  register. 

Stores  a  value  in  a  numbered  renter. 

Recalls  a  value  from  a  numbered  register. 


Multiply  17,  22^  and  25  by  7,  storing  ''x  T'  as  a  constant  operation. 


Keys: 

170710 


Display: 

7.00 


22  0 

119.00 
154.00 

250 

175.00 

Store  519  in  rc^stcr  2, 

then  recall  it. 

519,00 

(RCLia 

0.00 
519.00 

Description: 

Stores  "x  T'  as  a  constant 
operation. 

Multiplies  17  XX 

Mulliplies22x7. 

Multiplies  25x7. 


Stores  in  register  2. 
Clears  display- 
Recalls  register  2, 
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Time  Value  of  Money  (TVM) — At  a  Glance. 


lOOOOl 
lOOOl 

aoai 


Enter  anv  four  or  [he  five  \  iiliu',s  ami  solve  for  the  fifth, 

A  negative  sign  in  tbc  display  represents  money  paid  out; 
mon^  received  is  positive. 


(pvl 

[PMTl 


Number  of  payments. 

Interest  per  year. 

Present  value. 

Payment, 

Future  value. 

Begin  or  End  mode. 

Number  of  payments  per  year  mode. 


Ifyou  borrov/  S14,000  (PV)  for  360  months  {N)  at  10%  interest  (I/YR)^ 
what  is  the  monthly  payment? 


Set  to  End  mode.  Press 


Keys: 


121 

360 


10 
14000 
0 


Display: 

12.00 
360.00 


llllllll 


10-00 
14,1 
0.00 
-122,86 


if  BEGIN  annunciator  is  displayed. 
Description: 

Sets  payments  per  yean 

Enters  number  of 
payments. 

Kntcrs  interest  per  year. 

Enters  present  value. 

Enters  future  value. 

Calculates  payment  if 
paid  at  end  of  period. 
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TVM  What  if. .  .—At  a  Glance. . . 


1 


ODQDO" 

ooo 


□  oaoi 
oooi 


It  15  not  necessary  lo  reenter  TVM  values  for  each  example. 
Using  the  values  you  just  entered  (page  13),  how  much  can 
you  borrow  if  you  want  a  payment  of  $100.00? 


Keys: 

100 


Display: 

-100.00 


11,395.08 


Description: 

Enters  new  paynictn 
amount.  (Money  jKud  out 
is  negative.) 

Calculates  amount  you 
can  borrow. 


How  much  can  you  borrow     a  y,5%  iiUcrc^t  rale? 


9.5 


9.50 

11,892.67 


10J 


14,000.00 


-122.86 


Enters  new  interest  rate. 

Calculates  new  present 
value  for  $100.00  pay- 
ment and  9S%  interest, 

Reenters  original  interest 

rale. 

Reenters  original  present 
value. 

Ciilcufiitcs  original 
payment. 
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Amortization— At  a  Glance. . . 


_  J 

HOOOO 

pOOOQ 

\[  :(  li  CD 


After  calculatmg  a  payment  using  Time  Value  of  Money 
(TVM),  enter  the  periods  lo  amortize,  then  press 


Using  the  previous  TVM  example  (page  13)^  amortize  a 
single  payment  and  then  a  range  of  payments. 


Amortize  the  20th  payment  of  the  loan. 


Keys: 

Display: 

20  llt^PUf) 

20.00 

PEr20-20 

Int 

-115.61 

E 

Prin 

-7.2S 

Q 

bAL 

13.865.83 

Description: 

BuLcrs  payment  to 
amortize. 

Displays  payment  to 
amortize. 

Displays  interest.  (Money 
putd  out  is  negative.) 

Displays  principal. 

Displays  balance. 


Amortize  the  1st  through  12lh  loan  payments. 


12_ 

Enters  range  of  payments 
to  amortize. 

PEr 1  -  12 

Displays  range  of  periods 
(payments). 

Int 

-1,396.50 

Displays  interest.  (Money 
paid  out  is  negative.) 

B 

Prin 
-77.82 

Displays  principal. 

bAL 

13,922.18 

Displays  balance. 
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Interest  Rate  Conversion— At  a  Glance. . . 


IL 


J 


DDDOOO 
GOQCIO 

Dorjoo 

Pooo 


To  convert  between  nominal  and  effective  intercut  rales, 
enter  the  known  rate  and  the  number  of  periods  per  year, 
then  solve  for  the  unknown  rate. 


Nominal  interest  percent, 
EfTcctive  interest  percent. 
Periods  per  year. 


Find  the  annual  elective  interest  rate  of  10%  nominal  interest  com- 
pounded monthly. 


Keys: 


10 
12 


IdEEU 


Display: 

10.00 
12.00 

10.47 


Description: 

Enters  nominal  rate. 

Enters  payments  per 
year. 

Calculates  annual 
eflcclive  interest. 
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IRR/YR  and  NPV— At  a  Glance. . . 


□OOBOO 

lOOCD 

(□oooa 
oooa 
in  noaa 


Number  of  periods  per  year  (default  is  12). 

Cash  flows,  up  to  15      identifies  the  cash  f\Gwnumbcr). 

Number  of  consecutive  limes  cash  flow  occurs. 

Internal  rate  of  return  per  ycar> 

Net  present  value. 


If  you  have  an  initial  cash  outflow  of  $-40,000,  followed  l^y  monthly  cash 
inflows  of  S4,700,  $7,000,  $7,000,  and  $23,000,  what  is  the  JRRpltl  What 
islhe/Afiper  month? 


Keys: 

■|clea_r  all] 
12Hp7yr1 


4700 


70' 


211 


Display: 

0.00 
12.00 

CFO 

"40,000.00 

CP  1 
4,700.00 

OF  2 
7,000.00 

n2 
2.00 


Description: 

Clcar*vall  memory. 
Sets  paymcnLs  per  year. 
Enters  initial  omflow. 

Enters  first  cash  flow. 

Enters  second  cash  flow. 

Enters  number  of  con- 
secutive times  cash  flow 
occurs. 
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23000  fSFIl  CF  3  Enters  third  cash  flow. 

000.00 

■flgZYl]  15.96  Calculalcs  IRR/YR. 

12  0  1-33  Calculates /Jy?  per 

month. 

What  is  the  NPV  if  the  discount  rate  is  10%? 

1 0  n7?Rl  1 0.00  Enters  I/YR, 

622.85  Calculates  NPV. 
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Statistics — At  a  Glance. . . 


\  

□OOODI 

oaoQoi 


■[cOl 

number 
number  1f!^ 


number  1 
numberl 


number!  fS 
number!  ■!£ 


■ 
I 


m\tTx.try.\  ■ 

y-valuc  MIswaR 
x-valuc  Biy,ml 
OKEm]  ■fSWAPl 


Clear  statistical  registers. 

Enter  one-variable  statistical  data. 

Delete  one-variable  statistical  data. 

[inter  iwo-variable  statistical  data. 
Delete  two-variable  statistical  dala. 

Mean  ofA'  and>'. 

Mean  oF.v  weighted  byj'. 

Sample  standard  dc\nation  or^  and^. 

Population  standard  deviation  of.v  andy. 

E<;timatc  ofp  and  correlation  coclTicieni, 

^j'-interccpl  and  slope. 
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Using  the  folJowing  data,  find  the  mean  of  j;  aiid    the  sample  standard 
de^^atioQ  of  x  and  y,  and  thc^'-intercept  and  the  slope  of  the  linear  regres< 
sion  forecast  line.  Then,  use  summation  staltstics  to  find  n  and  lixy. 


x-data 

2 

4 

6 

y-data 

50 

90 

160 

Key&: 


Display: 


Description: 


2  jiNPUTi  50 
4[lNPDn90~ 
6fiNP0ni60 

■ 


mm 


01 


0.00 

1.00 

2.00 

3.00 

4.00 

100.00 

2.00 

55.68 

-10.00 


27.50 


3.i 


1.420J 


Clears  statistics  registers. 

Enters  first  a;>>  pair 

Enters  second  x,y  pair. 

Enters  third  Jt;)*  pair. 

Displays  mean  of  JC. 

Displays  mean  of^. 

Displays  sample  standard 
deviation  of  .v. 

Displays  sample  standard 
dc^iation  ofy. 

Displays  y-int  creep  I  of 
regression  line  (predicted 
y  value  forx  =  0). 

Displays  slope  of  regres- 
sion line. 

Displays  n,  number  of 

d.i[,i  pniiUs  vnlcri'ti. 

Displays  Sty,  sum  of  the 
products  of  X-  and 
y-values. 
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Getting  Started 


Power  On  and  Off 


oaoooo 
oooooo 

OOOD 

aoooo 


To  turn  on  your  HP-lOB,  press  (c]  (the  key  above  the  "ON" 
label).  To  turn  the  calculator  off,  press  the  yellow  shift  key 
(■ then  tSl  (also  written  ■(5FF1V 


Since  the  calculator  has  continuous  memory,  turning:  ii  ofT 
docs  not  affect  the  information  youVc  stored.  To  coiLscrvc 
energy,  the  calculalor  turns  itself  off  approximately  10  minutes  after  you 
stop  using  it.  The  calculator's  three  alkaline  batteries  last  approximately 
one  year,  [f  you  see  the  low^battcry  symbol  (^^)  in  the  display,  replace 
the  batteries.  Refer  to  appendix  A  for  more  information. 


Adjusting  the  Display  Contrast 

To  change  the  brightness  of  the  display,  bold  down  (c)  and  press  \±\  or 
0. 


Simple  Arithmetic  Calculations 

Arithmetic  Operators.  The  following  examples  demonstrate  using  the 
arithmetic  operators  (±]>  Si      and  (3- 

If  you  press  more  than  one  operator  consecutively,  for  example  [±]  El  (±1 
[x]      all  are  ignored  except  the  last  one. 
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If  you  make  a  typing  mistake  while  entering  a  number^  press  0  lo  erase 
the  incorrect  digits. 

Keys:  Display:  Description: 

24,71  0  62.47  0       87,18  Adds  24,71  and  62.47. 


When  a  calculation  has  been  co:nplcted  (by  pressing  0),  pressing  a 
number  key  starts  a  new  calculation, 

19      12.68  in  240.92  Cakulalcs  I9x  12.68. 

If  you  press  an  operator  key  after  complcUng  a  calculation,  the  calculation 
is  continued, 

0  1 15.5  0  356.42  Completes  calculation  of 

240.92  +  115,5, 

You  can  do  chain  calculations  without  using  0  after  each  step. 

6.9  0  5.35  0  36.92  ^rcssin^  [?]  displays 

intermediate  result  (6.9  x 
535). 

.91  0  40.57  Completes  calculation. 


Chain  calculations  are  interpreted  in  the  order  in  which  they  are  entered. 
Calculate  4  +  9x3, 

4  09[x)  13.00  Adds  4 +  9. 

3  0  39,00  Multiplies  13x3. 

Negative  Numbers.  Enter  the  number  and  press      to  change  the 
sign.  Calculate  -75^3. 

Keys:  Display:  Description: 

75  -  75_  Changes  the  sign  of  75, 

03  0  -25.00  Calculates  result. 
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Understanding  the  Display  and  Keyboard 


Cursor 

The  cursor  (  _ )  is  mibic  when  you  are  entering  a  number. 

Clearing  the  Calculator 

When  the  cursor  is  on^  Q  erases  the  last  digit  you  entered. 
Otherwise,  Q  clears  the  display  and  cancels  the  calculation. 

Wliilcyou  are  cnU  rlrij; :»  number,  pressing;  [c]  lKmps  il  lo 
zero.  Otherwise,  [c|  clears  the  display  of  its  current  contents 
and  cancels  the  current  calculation. 

Clearing  Messages.  When  the  HP-lOB  is  displa^ng  an  error  mes- 
sage, Q  or     clears  the  message  and  restores  the  original  contents  of  the 
display.  Refer  to  "Messages,'*  on  page  133  for  a  complete  list  of  messages 
and  meanings. 

Clearing  Memory 

i  i 

◦ooooo 
□ooooo 
■■■ooo 

□  aoao 

DOOOO 

□  oooo 


Keya 

Description 

■1  CLEAR  ALLI 

Clears  all  memory.  Does  not  reset  modes/ 
Clears  statistical  memory. 

*  ModOG  on  your  HP-IQB  ara  number  of  paymanto  per  year  (page  52 ),  Begin  and 
€nd  (page  53),  arrd  Ihe  displc^  formats  (page  26). 

1 


□□□□DC;; 


OtDOC 
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To  clear  all  memory  and  reset  calcularor  mndcs,  press  and  hold  down  IC\. 
then  press  and  hold  down  both  (H)  and  [|^.  When  you  release  all  three, 
all  memory  is  cleared.  The  ALL  CLr  message  is  displayed. 


Annunciators 

Annunciators  are  symbols  in  Che  display  that  indicate  the  status  of  the 
calculator 


Annunciator 

Status 

■ 
■ 

PEND 
BEGIN 

Shift  Is  active;  when  a  key  Is  pressed,  the  function 

laUDiuu  HI  yonuw  auuvo  iiiQ  Aoyi  19  OAtn/UioU 

(below). 

iiNPUTi  has  been  pressed,  or  two  values  have 
been  entered  or  returned  (page  25), 

An  arithmetic  operator  is  pending  ((D,  for  exam- 
ple). 

Begin  mode  is  active  (pago  53). 
Battery  power  Is  low  (page  1 18). 

Shift  Key 

All  of  the  HP-lOB  keys  have  a  second  or  "shifted''  function 
printed  in  yellow  above  the  key.  The  yellow  shift  key  (!)  is 
used  to  access  these  functions. 

When  you  press  I,  ihc  shifl  annunciator  (-^)  is  displayed 
to  indicate  that  the  shifted  functions  are  active.  To  turn  the 
_t  annunciator  off,  press  ■  again. 

For  example,  press  ■  followed  by  [P]  (also  shown  W^)  to  multiply  a 
number  in  the  display  by  itself. 

To  perform  ccinsccuilvc  shifted  operations,  hold  down  the  shift  key  while 
pressbg  the  desired  keys. 


lODOOO 
IDOOO 

loooa 
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INPUT  Key 


ooaoai 


■aooa 

pooo::: 
ooooc: 
Doooa 
ooooo 


The  IINPUTI  key  is  used  to  separate  iwo  numbers  when  using 
two-number  functions  or  two-variable  statistics. 


The  I  anniinci;iU"r  is  disphwctl  il'  [INPUT]  \uis  been  pressed.  If 
a  number  is  in  the  display,  press  ^  to  erase  the :  annuncia- 
tor and  clear  the  display.  If  the  cursor  or  an  error  message  is 
visible  in  the  display,  press  (HI  twice  to  erase  the : 
annunciator. 


SWAP  Key 


IL 


CDOOOOO 
DOOOGG 
lOOOOj 

lOooa 


Pressing 


exchanges  the  following: 


The  last  two  numbers  that  you  entered;  for  instance,  to  change  the 
order  of  division  or  sublrnetion. 


The  results  of  functions  ihal  return  two  values^  The  :  amiunciatur 

indicates  that  two  results  have  been  returned;  press  BisvyAPi  to  see 
the  hidden  result. 

The  X-  and  y-valucs  when  using  statistics. 


Math  Functions 


OGOOOO 
DOOOOO 


□  OOOI 


One-Number  Functions.  Math  functions  involving  one 
number  use  the  number  in  the  display. 
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Keys: 


Display: 


Description: 


89.25 
3.57" 


2.361(1 


9.45 
0.42 
3.99 


Calculates  square  root. 
1/2.36  is  calculated  first. 
Adds  3.57  and  1/2.36. 


T«o-Number  Functions.  When  a  function  requires  two 
Qumbers,  the  numbers  are  entered  like  this:  numberl  llfjPtJT 
number2  followed  by  the  operation.  Pressing  IIWPUTI  evalu- 
ate."; itie  current  expression  and  displays  the  :  annunciator. 
For  example,  the  following  keystrokes  calculate  the  percent 
change  between  17  and  29. 


Keys: 

17 


mm 


29 


Display: 

17.00 

29_ 
70.59 


Description: 

Enters  number! ,  displays 
:  annuodator. 

Enters  numb&2. 

Calculates  the  percent 
change. 


Display  Format  of  Numbers 


□oc::::  cj 

=DODQO 

□  aoo 
oooo 
□ono 


When  you  turn  on  the  HP-lOB  for  the  first  time,  numbers 
are  displayed  wtb  two  decimal  places  and  a  period  as  the 
decimal  point.  'Hie  display  format  controls  how  many  dt^ts 
appear  in  the  display. 


stgniHcant 
number  is 


If  the  result  of  a  calculation  is  a  number  containing  more 
digits  than  can  he  <n<.pbycd  in  the  current  display  format,  the 
rounded  to  lit  the  current  display  settings 


Regardless  of  the  current  display  format,  each  number  is  stored  internally 
as  a  signed,  12-digit  number  with  a  signed,  three-digit  exponent. 
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Specifying  Displayed  Decimal  Places 


To  specify  the  number  of  displayed  dedmal  places: 

2.  Enter  the  number  of  digjts  (0  through  9)  that  you  wsh  to  appear 
after  the  decimal  point. 


Keys: 


45.6  [x]  .125613 
■(□iSP)  9 


Display: 

0.00 
0. 


Description: 

Clears  display. 

Displays  three  decimal 
places. 

Displays  nine  decimal 
places. 

Restores  two  decimal 
places  and  rounds 
number  in  display. 

WIk  n  :i  iHtmluT  is  ion  larj^c  nr  Ion  small  to  be  displayed  in  DISP  format, 
it  auiomaticaily  displays  in  sdcntiric  notation. 


III 


5.727 

5.727360000 
5.73 


Scientific  Notation 


Scientific  notation  is  used  to  represent  numbers  that  arc  too 
large  or  too  small  to  fit  in  the  display.  For  example,  if  you 
enter  the  number  10,000,000  [x]  10,000,000  Q>  the  result 
is  1.00E14,  which  means  "one  times  ten  to  the  fourteenth 
pow'cr"  or  "l.On  w^xV  tlic  <iccim;jl  [x^int  moved  fourteen 
places  to  the  right/'  You  can  enter  tliis  number  by  pressing 
1  KD  14.  The  E  stands  for  "exponent  of  ten." 

Exponents  can  also  be  negative  for  very  small  numbers.  The  number 
0.000000000004  is  displayed  as  4.00E- 12>  which  means  "four  times  ten  to 
the  ne^tive  twelfth  power"  or  "4.0  with  the  decimal  point  moved  12 
places  to  the  left."  You  can  enter  this  number  by  pressing  4  Id)  !*/-!  12. 


□ooaoi 


poooi 

aCDOCDI 

□  oooi 
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Displaying  the  Full  PreclGlon  of  Numbers 


□Qooac 

□OOGO 

oooo 


To  scl  your  calculator  m  tii^play  numbers  as  precisely  as  pos- 
sible, press  KgHg  U  (trailingzcros  arc  not  displayed.)  To 
temporarily  view  ali  12  digits  of  the  number  in  the  display 
(regardless  of  the  current  display  format  setting)^  press 
B(CMSP1  and  hold  0-  The  number  is  dispLiVLiI  as  lawg  you 
continue  holding       1  he  decimal  point  is  not  .shown. 


Siari  with  two  decimal  places  (■ 


2). 


Keys: 
10070 


Display: 

1,43 

142857142857 


Description: 

Divides. 

Displays  all  12di^l5< 


Interchanging  the  Period  and  Comma 


ODGDCD 

boooa 

□  QDOO 


To  switch  between  the  period  and  comma  (United  States  and 
Tnicma[i(>nal  display)  used  as  the  decimal  point  and  di^t 
sepiifatt^r.  press  M^L\. 

For  example,  one  million  can  be  displayed  as  1,000,000^00 
ortOOO.000,00. 


Rounding  Numbers 


□OOOOGl 
GOOOOi 

□  OOO 

□  aoan, 
aooocj, 
oaoa 


The  calculator  stores  and  calculates  using  12  di^t  numbers. 
When  12  di^t  accuracy  is  not  desirable^  use  BIRNDI  (o  round 
the  number  to  the  displayed  format  before  using  it  in  a  calcu- 

lafioti.  Riuuulitii:  numbers  is  useful  when  you  want  the  actual 
\\  (dollars  and  cents)  monthly  payment. 
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Keys: 

9.87654321 


Display: 

9.87654321 


9.88 


967654321000 


9*68 


986000000000 


Description: 

Enters  a  number  with 
more  than  two  non-zero 
decimal  places. 

Displays  two  decimal 
places. 

Displays  all  di^ts  without 
the  dedmal  while  you 
press 

Rounds  to  two  decimal 
places  (specified  by 
prwint:  ■[5I5P)  2). 

Shows  rounded,  stored 
number. 


Messages 

The  HP-lOB  displays  messages  about  the  status  of  the  calculator  or 
informs  you  that  you  have  ailcin|itcd  an  incorrect  opcration.To  clear  a 
message  from  the  display,  press  [Cj  or      Refer  to  "Messages'"  on  page 
133  for  a  list  of  meanings. 


Picturing  Memory 

The  available  memory  in  the  HP-lOB  consists  of: 
m  Ten  business  application  registers, 
m  A  convenient  M  (memory)  re^ster. 

■  Fif(eeii  registers  for  storing  numbers^  cash  flows,  and  summary 

staiislic^. 
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N 


l/YR 
or 

NOM% 


PV 


M 


PMT 


FV 


CST 


PRC 


MAR 
or 
MU 


P/YR 


EFF% 


General  Storage 
and  Cash  Flows 


"0 


R- 
R 


Re 
R.I 

R.2 
R.4 


Summation 
Statistics 


Numbered  Me^nory  i^^gisters 


\\m  r;in  picture  each  luctmiry  rL7;I>lcr  iis  n  si.'|>aralc  box  thai       ,i  ii;iiik' 
and  can  hold  one  number  at  a  lime.  It  you  slorc  a  number  in  a  rcgislcr, 
you  write  over  the  number  that  was  previously  stored  there 

Nolice  that  l/YR  and  NOM%  share  the  same  reg^er,  and  that  MAR  and 
MU  share  the  same  register. 
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Business  Percentages 


You  can  use  the  HP-lOB  to  calculate  simple  percent,  percent  change, 
cost,  price,  margin,  and  markup. 


Percent  Key 


pOQOOl 

nooooi 

0C=)01 


I 


The  @  key  has  two  functions:  finding  a  percent  and  adding 
or  subtracting  a  percent. 


Finding  a  Percent 

The  [%]  key  divides  a  number  by  100  unless  it  is  preceded  by  an  addition 
or  subtraction  sign. 


Example.  Find  25%  of 200. 


Keys: 

200@ 

25^ 

B 


Display: 

200^00 
0.25 

50.00 


Description: 

Enters  200. 

Converts  25%  to  a 
dedmaL 

Multiplies  200  by  25%. 
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Adding  or  Subtracting  a  Percent 


You  can  add  or  subtract  a  percent  ia  one  calculatiOD. 


Example.  Decrease  200  by  25%, 


Keys: 

200  0 
25 


Display: 

200.00 

60.00 

150.00 


Description: 

Enters  200. 
Multiplies  200  by  0.25. 
Subtracts  50  Trom  200. 


Example.  Vou  borrow $1,250  from  a  rcljiiivc,  iind  you  agree  u>  rupay  llic 
loan  in  a  year  with  7%  simple  interest.  How  much  money  mi\  you  owe? 


Key»: 
1250  0  7 


Display; 

87.50 
1.337.50 


Description: 

Calculates  loan  interest. 

Adds  $87.50  and 

:^1.250,IX)  1<>  show  rc[iay- 

mcnt  amount. 


Percent  Change 


pooaoi 
aaoGOi 

baooi 


Calculate  the  percent  change  between  two  nuit 
/i2»  expressed  as  a  percent  of by  enteringni 
then  press  Bl%CHGl. 


numbers  {ni  and 


Example.  Calculate  (be  percent  change  between  291.7  and  316^. 


Keys: 

291.7 
316.8 


Display: 

291.70 
8.60 


Description: 

Enters  n^. 

Catculaies  percent 
change. 
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Example.  Calculate  the  percent  change  between  (12  x  5)  and  (65  -f-  18). 


Keys: 

12{x)5 


65  0  18 


DIsplsy: 

60.00 
38.33 


Description: 

Calculates  and  enters  n^. 

Calculates  percent 
change. 


Margin  and  Markup  Calculations 

riic  HP-lOB  can  calculate  cost,  selling  price,  margin,  or  markup. 


Application 


Keys 


Description 


Margin 


Markup 


Margin  Is  markup  expressed  as 
a  percent  of  price. 

Markup  calculations  are 
expressed  as  a  percent  of  cost. 


To  sec  any  value  used  by  the  Margin  and  Markup  application,  press 
and  then  the  key  you       to  sec.  For  example,  lo  sec  the  value  stored  as 
^c'stI  prLss  [RCl]  [cafl.  Margin  and  Markup  share  the  s-.mc  suiragc 
register.  For  example,  iryou  store  20  in  IMARL  then  press  [ffCLl  | 
you  will  see  20.00  displayed. 


Margin  Calculations 

Example.  Kil.'\i..i;i  rii  cironics  purchases  televisions  for  $255.  The  tele- 
visions arc  sold  tor  %MM.  What  is  Ihe  mat^n'i 


Keys: 

2551^ 
300 


Display: 

255.00 
300.00 

15.00 


Descrfption: 

Stores  cosi  ill  c  s  r. 

Stores  selling  price  in 
PRC 

Calculates  marpn. 
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Markup  on  Cost  Calculations 

Example.  The  standard  markup  on  costume  jcwctry  at  Kleiner's 
Kosmctique  is  60%.  They  just  received  a  shipment  of  chokers  costing 
S19.00  each.  What  is  the  retail  price  per  choker? 


Keys:  Display:  Description: 

19  ICSTl  19.00  Stores  cost. 

60  nSU]  60.00  Stores  markup. 

30.40  Calculates  retail  price. 


Using  Margin  and  Markup  Together 

Example.  A  food  cooperative  buys  cases  of  canned  soup  with  an  invoice 
cost  of  $9.60  per  case.  If  the  co-op  routinely  uses  a  15%  markups  for  what 
price  should  it  sell  a  case  of  soup?  What  is  the  mar^n? 


Keys:  Display:  Description: 

9.6  [5sT)  9.60  Stores  invoice  cost. 

15  KRU)  15.00  Stores  markup. 

rPflCl  1 1 ,04  Calculates  ihc  price  on  a 

case  of  soup. 

13.04  Calculates  mar^n. 
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Number  Storage  and  Arithmetic 


Using  Stored  Numbers  In  Calculations 

You  caa  store  numbers,  for  reuse,  io  several  different  ways: 

■  Use  ^  (Constaut)  Eo  store  a  number  and  its  operator  for  repetitive 
operations. 

■  Use  3  Key  Memory  {|*M|,  [RMj,  and         to  store^  recall,  and  sum 
numbers  with  a  single  keystroke, 

■  Use  Bisfoi  and  IRCLI  to  store  and  recall  the  15  numbered  registers. 


Using  Constants 


J 


□OOOOG 
DOOODC 
ICZSOODDI 
GOOO 

DOOO 
OODO 


Use  [K]  to  store  a  number  and  arithmetic  ojicralur  lor  rt;pi;u- 
tive  calculations.  Once  ihc  constant  operation  is  stored,  enter 
a  number  and  press  jiO-  The  stored  operation  is  performed 
on  the  number  b  the  display. 
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Keys 


[+)  number  (K]  Q 
0  number  (K]  0 
(x)  number  [0  0 
0  number  (R]  0 
KHl  Jf  v(j/He  (R)  0 

[+]  rtumbtf/-  d)  E  0 
[3  «iwi6cr  (%]  (K)  0 
0  number  [%1  [Rl  R 
0  HH/H£»cr  [%]  El  a 


Operation 


Stores  "  +  number''  as  constant. 
Stores  number"  as  constant. 
Stores  "^number"  as  constant* 

Stores  "-^-numfrtf/"'*  as  constant. 
Stores  "y"^*^ "  as  constant. 

Stores  " -f  ;tu;;i!ifr  %"  asconstant* 
Stores     /mmtcr  %"  as  constant. 
Stores  "x  number  %"  as  constant. 
Stores  "-T  number  %"  as  constant. 


Example.  Calculate  5  +  2,64-2,  and  T  +  Z 

Keys:  Display: 

502 

0 
60 

70 

Example.  Calculate  10  -f  10%,  11  -f  10%,  and  25  -f  10%. 


2.00 
7.00 


8. 

m 

g.' 

m 

Description: 

Stores  "+  2"  as  constant. 
Adds  5  +  2. 
Adds  6  +  2. 
Adds  7  +  2. 


Keys: 
10  010 

0 

a 

250 


Display: 

1.00 

tl.OO 
12,10 
27.50 


Description: 

Stores  "+  10%*' as  con- 
stant. 

Adds  10%  to  10. 
A(WslO%ton. 
Adds  J0%  to  25. 
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Example.  Calculate  2^  and  4^. 


Keys: 

0 

40 


Display: 

3.00 

e.oo 

64.00 


Description: 

Stores       as  constant 
Calculates  2^, 
Calculates  4^ 


Using  the  M  Register 


J 


lOOOOOl 

loooaa 


boooi 


The  1-*ML  [RM],  and  IM-fl  keys  perform  memory  operations 
on  a  single  storage  register,  called  the  M  register.  In  most 
cases,  it  is  unnecessary  to  clear  ihc  M  register,  since  1->M) 
replaces  (he  previous  contents.  However,  you  ti\n  clear  Uic 
M  register  by  pressing  0  I -►Ml.  To  add  a  scries  of  numbers 
to  the  M  register,  use  f^Ml  to  store  the  first  number  and  _ 
to  add  subsequent  numbers.  To  subtract  the  displayed  number  from  the 
number  in  the  M  register,  press  ly-j  followed  by 


Keys 

Description 

Stores  displayed  number  In  the  M  register. 
Recalls  number  from  the  M  register. 
Adds  displayed  number  to  the  M  register. 

Example.  Use  the  M  rc^ster  to  add  17, 14.25,  and  16.95.  Then  subtract 
4,65  and  recall  the  result. 


Keys: 


17 
14.25 
16.95 


Display: 

17.00 
14.25 
16.95 


Description: 

Stores  17  in  M  register. 
Adds  14.25  to  M  register. 
Adds  16.95  to  M  register. 
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4,65       (0+)  ^4.65  Adds  -4.65  to  M 

register, 

43.55  Recalls  conLcals  of  Uic 

M  register. 


Using  Numbered  Registers 


moao 

ooo 


IDI 


The  BiSTOl  and  IRCL)  keys  access  s(oragc  a-gistcrs 
througli  R9  and  R.o  through  R,^.  (Refer  lo  "Picturing 
Mcmor)' ■  on  page  29,)  The  BISTCl  key  is  used  to  copy  the 
displayed  number  to  a  designated  register.  The  (RgQ  key  is 
used  to  copy  a  Dumber  from  a  register  to  the  display. 


To  store  or  recall  a  number  in  two  steps: 

1-  Press  or  [HCp.  (To  cancel  this  step,  press  H  or  (cl,) 

2.  Enter  ihc  register  number  (0  Ihrough  9  for  registers  Rq  through  R, 
or  Q  0  through  Q  4  for  registers  Rj  through  R^). 


In  the  following  example,  two  storage  rc^sters  are  used.  Calculate  the 
following: 


475,6 
39.15 


and 


560.1  -t-  475.6 


39.15 


Keys: 

476.6  ll 


1 


i]  39.15  ■ 


560.1  (D 


Display: 

475.60 

39.15 
12.15 

475.60 

39.15 

26.45 


Description: 

Stores  475.60  (displayed 
number)  in  R]. 

Stores  39.15  inRj. 

Completes  First 
calculation. 

Recalls  R,. 

Recalls  Rj. 

Completes  second 
calculation. 


You  can  also  useBlSTOl  and  IRCLI  for  application  rcffsters.  For  cxam- 
ple»  BISTOI  BZIHl  stores  the  number  from  the  display  in  the  [i7yr1  rc^ps- 
ter,  IRCLI  ll/VRI  copies  the  contents  bom  ll/YRI  to  the  display. 
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In  most  ciiscs,  it  is  unnecessary  lo  clear  a  storage  register  since  storing  a 
number  replaces  the  previous  contents.  However^  you  can  clear  a  ^gle 
rcj^isLcr  by  storing  0  in  it.  To  clear  all  the  rc^sters  at  once,  press 

■ICLEAR  ALG, 

Doing  Arithmetic  Inside  Registers 

You  can  do  arithmetic  msidc  storage  registers  through  R9.  The  result 
is  stored  in  the  register. 


Keys 

New  Number  In  Register 

■1 
■1 

■1 
■1 

ISTOJ 

[STO] 

1  (+]  register  number 
1  □  register  number 
1  (xj  regisler  number 

1  S  register  number 

Old  contents  i-  displayed  number 

Old  contents  -  displayed  number 
Old  contents  x  displayed  number 
Old  contents  ^displayed  number 

Example.  Store  45.7  in  Rj,  multiply  by  2.5,  and  stiirc  llic  result  in  R3, 
Keys:  Display:  Description: 

45.7  idTS)  3  45.70  Stores  45.7  in  Rj. 


2.5  ■[sTg]  (x|  3         2.50  Mulliplics  45.7  in  R3  by 

2.5  and  stores  result 
(114.25)  inRj. 

114.25  Displays  R3. 
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Doing  Arithmetic 


OOOOI 
□  0C30I 


Math  functions  operate  on  ihc  number  in  ihc  display. 


Example.  Calculate  1/4.  then  calculate  -\/20  +  47.2  +  1.1^. 


Keys: 

Display: 

Description: 

0.25 

Calculates  the  reciprocal 
of  4. 

20  m\3B 

4.47 

Calculates  \/?0. 

0  47.2  B 

1.1  KiD 

51.67 

1.21 

52.88 

Calcu!alcsV20  +  47.20. 

Calculates  1.1^. 
Completes  the  calcula- 

lion. 

Example.  Calculate  natural  logarilbm  (e^).  Then  calculate  790  -h  4! 


Keys: 

Display: 

Description: 

2.5  Id!] 

12.18 

Calculates  c^^. 

Z50 

Calculates  natural  loga- 
rithm oflheresuh. 

790l±)41lnD 

24.00 
814.00 

Calculates  4  factorial 
Completes  calculation. 
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Power  Operator 


OOOOOQ 
OOOQOOl 
{=)0000 
OOCDOO 


I 


The  power  operator,  BIHIj  raises  (he  preceding  number  (y- 
value)  to  the  power  of  the  following  number  (x-value). 


Example.  Calculate  125^  then  find  the  cube  root  of  125. 


Keys: 


Display: 


125|(Z)3Q  1.953,125.00 
12510  3  iOSE)  5.00 


Description: 

Calculates  125^. 

Calculates  cube  root  of 
125,  which  is  the  same  as 
125*/^. 


Using  Parentheses  in  Calculations 

Use  parentheses  to  postpone  calculating  an  intermediate  result  until 
youVe  entered  more  numbers.  For  example,  suppose  you  want  to 
calculate 

30  x9 


(85  -  12) 

If  you  enter  30  (±1 85      the  calculator  displays  the  intermediate  result, 
0.35.  This  is  because  rnlcubtions  without  parentheses  are  performed  from 
left  to  riglit,  as  you  enter  them.  To  delay  the  division  until  youVe  sub- 
tracted 12  from  85,  use  parentheses.  Closing  parentheses  at  the  end  of  the 
expresdon  ean  be  omitted.  For  example,  entering  "25  -r  (3  x  (9  +  1 2  =  " 
is  equivalent  to  "25 -r  (3  X  (9  +  12)) 
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Keys:  Display:  Descilption: 

30  El  85  El         65.00  No  calculation  yet. 

1 2  KB  73.00  Calculates  85  -  12. 

S  0.41  Calculates  3(1  -^  71. 

9  E)  3-70  Multiplies  the  result  by  9. 
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Picturing  Financiai  Problems 


How  to  Approach  a  Financial  Problem 

The  finandalvocabularyof  tlic  HP-lllB  is  sini|)lificd  lo  apply  to  all  finan- 
cial fields.  For  example,  your  profession  may  use  the  term  balattcBt  bal- 
loon payment^  residual,  maturity  value^  or  remaining  amount  to  designate  a 
value  tbat  the  HP^lOB  knows  as  (E?]  (future  value). 

The  simpUfied  terminology  of  the  HP-lOB  is  based  on  cash  flow  diagrams. 
Cash  flow  diagrams  arc  pictures  of  rmancial  problems  that  show  cash 
floiN's  over  time.  Drawing  a  cash  flow  diagram  is  the  first  step  to  solwng  a 
rmaiidai  problem. 

The  following  cash  flow  diagram  represents  investments  in  a  mutual  fund. 
The  oripnal  investment  was  $7,000.00^  followed  by  investments  of 
$5,000.00  and  S6,000.00  at  the  end  of  (he  third  and  sixth  months.  At  the 
end  of  the  11th  month,  SS,000.00  was  withdrawn.  At  the  end  of  the  16th 
month,  $16,567.20  was  withdrawn. 
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Up-affow3  represent  positive,  ™  A 
cash  flows;  (money  received).! '  ^"■^'■^^ 


The  horizontal  line  represents 
time.  It  is  divided  into  regular 
periods, 


5.000.00 


1  I  2  I  3 


4  I  5  I  6 


7  I  8  I  9  ilOi  11 


rrr"i 


12  1 13  1 14  I  IS  1 16 


\    '  1. 


-  S,000.00 


D6wn:arrow8  represent  mgaUve 


cash  flows  (rriphey  paid put). 


y  -6.000.00 


-  7,000.00 


Any  cash  flow  example  can  be  represented  by  a  cash  flow  diagram.  As  you 
draw  a  cash  Row  diagram^  idenlify  what  is  known  and  unknown  about  the 
transaction. 

Time  is  represeDled  by  a  horizontal  line  divided  into  regular  time  periods, 
Cash  ftows  bxc  placed  on  the  horizontal  tine  when  they  occur.  Where  no 
arrows  are  drawn»  no  cash  flows  occur 


Signs  of  Cash  Flows 

In  cash  flow  diagrams,  money  invested  is  sluns  n  ;is  nci^ijtivc  uiul  moiu  y 
withdrawn  is  shown  as  positive.  Cash  flowing  out  is  negativey  cash  flowing 
in  \s positive. 

For  example,  from  the  lender's  perspective,  cash  flows  to  customers  for 

livins  arc  rcprcscnicd  as  nci^ativc.  Likewise,  wlicn  a  lender  receives 

money  from  customers,  cash  flows  are  represented  as  positive.  In  contrast, 
from  the  borrower's  perspective,  cash  borrowed  is  positive  while  cash  paid 
back  is  negative. 
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Periods  and  Cash  Flows 


In  addition  to  the  sign  convention  (cash  flowing  out  ts  negative,  cash 
flou^ng  in  is  positive)  on  cash  fbw  diagrams,  there  are  several  more 
considerations: 

■  The  time  line  k  divided  into  equal  time  intervals.  The  most  common 
period  is  a  niunili,  bui  dciys,  quarters,  and  annual  periods  are  also 
commoD.  The  period  is  normally  deflned  in  a  contract  and  must  he 
known  before  you  can  begin  calculating. 

■  To  solve  a  financial  problem  with  the  HP-lOB,  all  cash  flows  must 
occur  at  either  the  befpnning  or  end  of  a  period. 

■  If  more  than  one  cash  flow  occurs  at  the  same  place  on  (he  cash  flow 
diagram,  they  are  added  together  or  netted.  For  example,  a  negative 
cash  flow  of  $-2^.00  and  a  positive  cash  flow  of  $750.00  occurring  at 
the  same  time  on  the  cash  flow  diagram  are  entered  as  a  $500.00  cash 
fk)w  (750  "  250  =  500). 

■  A  vatid  flnandal  transaction  must  have  at  least  one  positive  and  one 
negative  cash  fbw. 


Simple  and  Compound  Interest 

Financial  calculations  arc  based  on  the  tact  that  money  earns  interest  over 
time.  There  arc  two  types  of  interest:  sjnplc  interest  and  compound 
intcrcsl.  The  basis  for  Time  Value  of  Money  and  cash  flow  calculations  is 
compound  interest. 

Simple  Interest 

In  simple-interest  contracts,  interest  is  a  percent  of  the  original  principal. 
The  interest  and  principal  aic  due  at  the  end  of  the  contraci.  Tor  example, 
say  you  loan  $500  to  a  friend  for  a  year»  and  you  want  to  be  repaid  with 
10%  ^ple  interest.  At  the  end  of  the  year,  your  friend  owes  you  $550.00 
(50  is  10%  of  500).  Simple  interest  calculations  arc  done  using  the  (%)  key 
on  your  HP-IOB.  An  example  of  a  simple  interest  calculation  is  on  page 
97. 
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Compound  Interest 


A  compound-interest  contract  is  like  a  scries  of  simple-interest  contracts 
that  are  connected.  The  length  of  each  simple-interest  contract  is  equal  to 
one  compounding  period.  At  the  end  of  each  period  the  interest  earned 
oil  each  simple-interest  conlracl  is  added  to  the  principal.  For  example^  if 
you  deposit  $1,000.00  in  a  savings  account  that  pays  6%  annual  interest, 
compounded  monthly,  your  earnings  for  the  first  month  look  like  a 
simple-interest  contraa  written  for  1  month  at  1/2%  (6%    12).  At  the 
end  of  the  first  month  the  balance  of  the  account  is  $1,005.00  (S  is  1/2%  of 

1,000). 

The  second  month,  the  same  process  takes  place  on  (tic  new  balance  of 
$1,005.00.  The  amount  of  interest  paid  at  the  end  of  ihc  si;cond  month  is 
'/>%  *if  Sl,(K)5,(K).  i)r  %5MX  TiiL-  compounding  process  cinilimiL-s  for  ll)c 
third,  fourth,  and  fifth  months.  The  intermediate  results  in  this  illustration 
are  rounded  to  dollars  and  cents. 


1,005.00 


-1,000.00 


1,010.03 


-1,005.00 


1,015.08 


-1.010.03 


1,020.16 


-1,015.08 


1,025.26 


-1,020.16 


The  word  compound  in  compound  interest  comes  from  (he  idea  that 
intere.st  previously  earned  or  owed  is  added  to  the  principal.  Thus,  it  can 
earn  more  mterest.  The  financial  calculation  capabilities  on  the  HP-lOB 
are  based  on  compound  interest. 
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Interest  Rates 


When  you  approach  a  financial  problem,  if  is  important  lo  rccogni/e  that 
the  mterest  rale  or  rate  of  return  can  be  described  in  at  least  three 
different  ways: 

»  As  3  periodic  rate.  This  is  the  rate  that  is  apptied  to  your  money  from 
period  to  period. 

a  As  an  annual  nominal  rate.  This  is  the  periodic  rate  multiplied  by  the 

niimhcr  of  periods  in  a  ycnr. 

■  As  an  annual  effective  rate.  This  is  an  annual  rate  that  considers  cum- 
poundmg. 

In  the  previous  example  of  a  Sl,O00.00  savings  account,  the  periodic  rate  is 
1/2%  (per  month),  quoted  as  an  annual  nominal  rate  of  6%  (V2  12), 
1'his  same  periodie  rate  could  be  quoted  as  an  annual  eOective  rate,  which 
considers  compounding.  The  hnlance  Jiftcr '[?.  numih^  nf  compounding  is 
$1,061.68,  which  means  ihe  annual  effective  interest  rate  is  6.168%» 

Examples  of  converting  between  nominal  and  annual  effective  rates  are  on 
pages  71  through  72, 


Two  Types  of  Financial  Problems 

The  financial  problems  in  this  manual  use  compound  interest  unless 
spectftcaUy  staled  as  simple  interest  calculations.  Fmancial  problems  are 
divided  mto  two  groups;  TVM  problems  and  cash  flow  problems. 

Recognizing  a  TVM  Problem 

if  UEiironn  cash  flows  occur  between  the  first  and  last  periods  on  the  cash 
flow  dia^am,  the  financial  problem  is  a  TVM  (lime  value  of  money) 
problem.  There  are  five  main  keys  used  to  solve  a  TVM  problem. 
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[N]  Number  of  periods  or  payments. 


Annual  percentage  interest  rate  (usually  the  annual  nomr 
nal  rate). 

Present  value  (the  cash  flow  at  the  beginning  of  the  time 
line). 

Periodic  payment. 

Future  value  (the  cash  flow  at  the  end  of  the  cash  flow 
diagram,  in  addition  to  any  regular  periodic  payment). 


You  can  calculate  any  value  after  entering  the  other  four.  Cash  flow 
diagrams  for  loans,  mortgages,  leases,  savings  accounts,  or  any  contract 
with  regular  cash  flows  of  the  same  amount  are  normally  treated  as  TVM 
problems.  For  example,  following  is  a  cash  flow  diagram,  from  the 
borrower's  perspective,  for  a  30-ycar,  $75,000.00  mortgage,  vAxh  a  pay- 
ment of  $  -  684.07,  at  105%  annual  bterest,  with  a  $5,000  balloon  pay- 
ment. 


PV  -  75,000.00 


l/YR  -  10.5% 


1 


N«  360  (30x12) 
357     358     359  360 


PMT- -684.07 


FV- -5,000.00 


One  of  the  values  for      W/r,i^^'can  be  zero.  For  example,  following  is 
a  cash  flow  diagram  (from  the  saver's  pcrhpcctivc)  for  a  savings  account 
with  a  sinide  deposit  :ukI  a  single  withdrawal  five  years  later  Interest 
compounds  monthly.  In  this  example,  PA/r  is  zero. 
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A 

FV  -  25,327^ 


l/YR  °  8  00% 
PMT  -  0.00 


N  -60 


PV  =  -17,000,00 


Time  value  of  money  calculations  are  described  in  the  next  chapter. 


Recognizing  a  Cash  Flow  Problem 

A  financial  problem  that  does  not  have  regular,  uniform  payments  (some- 
times called  uneven  cash  flows)  is  a  cash  flow  problem  rather  than  a  TVM 
problem. 


A  cash  flow  diagram  for  an  investment  in  rk  mutual  fund  foll™5;.  This  is  an 
example  of  a  problem  that  is  solved  using  cither  BINPVI  (Ncl  Present 
Value)  or  IIIHR/YRI  (Internal  Rale  of  Return  per  Year). 
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16,567.20 


1  I  2  I  3 


4  I  5  I  6 


•5.000.00 


5.000.00 


7  I  8  I  9  1IO1II 


12|13|14|15j16 


-  6,000.00 


-7,000.00 


Cash  flow  problems  are  described  in  chapter  6. 
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Time  Value  of  Money  Calculations 

Using  the  TVM  Application 


00000 

ZDODOn 


oaooc 
imcDtZiz:'. 


The  time  value  of  money  (TVM)  application  is  used  for  com- 
pound interest  calculations  that  involve  regular,  uniform  cash 

flows  — called  payments.  Once  the  viilucs  arc  cnlcrcd  you 
can  vary  one  value  al  a  timc^  without  entering  all  the  values 
again. 


TouscTVM»  several  prerequisites  roust  be  met: 

■  The  amount  of  each  payment  must  be  the  same.  If  the  payment 
amounts  vary,  use  the  procedures  described  in  chapter  6,  "Cash  Flow 

Calculations/^ 

■  Payments  must  occur  at  regular  intervat^i. 

■  The  payment  period  must  coincide  with  the  interest  compounding 

period.  (If  it  docs  not,  convert  the  iiitcrcM  rate  using  the  H 

BlEFF%l^  and  BpTyrI  keys  desaibcd  on  page  71.) 

■  There  must  be  at  least  one  positive  and  one  negative  cash  flow. 
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Key 


Stores  or  Calculates 


m 


The  numbar  of  payments  or  compounding 
periods. 

The  annual  nominal  Interest  rate. 

The  present  value  of  future  cash  flows.  PV  Is 
usually  an  initial  Investment  or  loan  amount  and 
always  occurs  at  the  beginning  of  the  first  period. 

The  amount  of  periodic  payments.  All  payments 
are  equal,  and  none  are  skipped;  payments  can 
occur  at  the  beginning  or  end  of  each  period. 

ThG  future  value.  FV  is  eiihor  a  Hnal  cash  flow  or 
compounded  value  of  a  series  of  previous  cash 
flows.  FV  occurs  at  the  end  of  the  last  period. 

Stores  the  number  of  periods  per  year.  The  default 
Is  1 2.  Reset  only  when  you  wish  to  change. 

Optional  shortcut  for  storing  N:  Number  in  display 
is  multiplied  by  the  value  in  P/YR  and  stores  result 
inW. 

Switches  between  Begin  and  End  mode.  In  Begin 
mode,  the  begin  annunciator  Is  displayed. 

Calculates  an  amortization  table. 


I  o  verily  values,  prcs-s  |R"ClJ  [Nj,  [RCp  flTVRI,  (RgP  fPVI-  fRgP  (PHT),  anc 
IRCLI  fFVI.  Pressing  IRCLl  BlxP/Yfll  recalls  the  total  number  of  payments 
in  years  and  iRCLI  BlP/YRI  shows  you  the  number  of  payments  per  year. 
Recalling  these  numbers  does  not  change  the  content  of  Ihc  registers. 
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Clearing  TVM 


Press  MiCLEAR  AlD  to  clear  the  TVM  registers.  Tliis  sets  N,  I/YR,  PV, 
PMT^  and     to  zero  and  briefly  displays  the  current  value  in  P/YR, 


Begin  and  End  Modes 

Before  you  slari  a  TVM  calculation,  identify  whether  the 
first  periodic  payment  occurs  at  the  Ijc^nning  or  end  of  the 
first  period.  If  the  first  payment  occurs  at  the  end  of  the  first 
period,  set  your  HP-lOB  to  End  mode;  if  it  occurs  at  the 
lKi;iii]iing  of  the  first  period,  set  your  calculator  to  Begin 
moJc. 

To  switch  between  modes,  press  BiBEG/ENDl.  The  BEGIN  annunciator  is 
displayed  when  your  c;J<ul:iii)r  \s  in  Begin  mode.  No  annunciator  is 
displayed  when  you  arc  in  End  mode. 

Mortgages  and  loans  typically  use  End  mode.  Leases  and  savings  plans 
typically  use  Begin  mode. 


Loan  Calculations 

Eiample:  A  Car  Loan.  You  arc  financing  a  new  car  with  a  three  year 
loan  at  10.5%  annual  nominal  interest,  compounded  monthly.  The  price 
of  the  car  is  $7,250.  Your  down  payment  is  $1,500. 

Part  1 .  What  are  your  monthly  payments  at  10.5%  interest?  (Assume 
your  payments  start  one  month  aher  the  purchase  or  at  the  end  of  the 
First  period.) 


L 


OOODO 
DDOOa 

fciooacl 
baoac: 
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PV  -  7.250-1,500 
A 


l/YR  «  10.5% 
N  -3x12 
P/YR  -  12 


1 


35 


36 


PMT  -? 

End  Mode 


Si  (  lo  End  mode.  Press 


if  BEGIN  annuncbior  is  displayed. 


Keys: 


12 
3  012 


10.5 


7250  Q  IS 
0 


Display: 

12.00 
36.00 

10.50 

5,750.00 
0.00 

-186.89 


Description: 

Sets  periods  per  year. 

Stores  number  of  periods 
in  loan. 

Stores  annual  nominal 
interest  rate. 

Stores  amount  borrowed. 

Stores  the  amount  left  to 
pay  after  3  years. 

Calculates  (he  monihly 
payment.  The  negative 
sign  indicates  money  paid 
out. 


Part  2.  At  a  price  of  $7,250.00,  what  interest  rate  is  necessary  to  lower 
your  payment  bySlOXW*  lo  -176.89? 


010 


-176.89 


6.75 


Decreases  payment  from 
-186.89. 

Calculates  annual  interest 
rate  for  (he  reduced 
payment. 
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Part  3.  If  interest  is  10.5%,  what  is  manmum  you  can  spend  on  the 
car  lo  lower  your  car  paymenf  to  $175,00? 


10.5 


175  m 


ma 


E1500E 


10.50 

"175,00 
5,384.21 

6,884.21 


Stores  origjnal  interest 
rate. 

Stores  desired  payment. 

Calculates  amount  of 
money  to  finance. 

Adds  the  down  payment 
to  the  amount  financed 
for  total  price  of  the  car. 


Example:  A  Noma  Mortgage*  You  decide  that  the  maximum 
monthly  mortgage  payment  you  can  aflbrd  is  S630.00.  You  can  make  a 
$12,000  down  payment,  and  annual  interest  rates  are  currently  11.5%,  If 
you  obtain  a  30  year  mortgage,  what  is  the  ma»mum  purchase  price  you 
cm  afford? 


A  PV-? 


i/YR  -  11.5% 
N-30X12 
P/YR  -  12 


358  1  359  360 


PMT  -  -  630.00 
End  Modo 


Set  (o  End  mode.  Press 


Keys: 


Display: 


if  BEGIN  annunciator  is  displayed. 
Description: 


12 


12.1 


Sets  periods  per  year. 
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30 


11.5 
630 


360.00 

0.00 

11.50 
-630.0 


63,617.64 


(±)  12000  0 


75.617.64 


Stores  the  length  of  the 
mortgage  (30x12). 

Pays  mortgage  ofT  jd  30 
years- 
Stores  interest  rate. 

Stores  desired  payment 
(money  paid  out  is 
negative). 

Calculates  the  loan  you 
can  afford  withaS630 
payment. 

Adds  $12,000  down 
payment  for  the  total 
purchase  price. 


Example:  A  Mortgage  With  a  Balloon  Payment.  You've  obtained 

a  25  year,  $72,500  mortgage  at  13^%  annual  interest.  You  anticipate  that 
you  will  own  the  house  for  four  years      then  sell  it,  repaying  the  loan 
with  a  balloon  payment.  What  will  your  balloon  payment  be? 

Solve  this  problem  using  two  .steps: 

1.  Calculate  the  loan  payment  using  a  25  year  term. 

2.  Calculate  the  remaining  balance  after  4  years. 

Step  1 .  First  calculate  the  loan  payment  using  a  25  year  term. 


PV  •  72.500 


r/YR  -  13.8% 
N  -25x12 
P/YR  -  12 


299 


300 


PMT  -? 
End  Mode 
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Set  to  End  mode.  Press 


if  BEGIN  annunciator  is  displayed, 


Keys: 


12 
25 


72& 


13.B 


Ditpley: 

12.00 
300.00 

0.00 

72,500.00 

13.80 

-861.65 


Description: 

Sets  periods  per  year. 

Stores  length  of  montage 
(25x  12  «  300  months). 

Stores  loan  balance  after 
25  years. 

Stores  origjnal  loan 
bahmce. 

Stores  annual  interest 
rate. 

Calculates  monthly 
payment. 


Step  2,  Since  the  payment  is  at  the  end  of  (he  monih,  iIk-  I:isi  p:kynicnt 
and  the  balloon  payment  occur  at  the  same  time.  The  final  payment  is  the 
sum  oiPAfT&niFV. 


PV  -  72,600.00 


l/YR  -  13.8% 

N  -  4  X 12 
P/YR  -  12 


45 


47  48 


PMT --861,65 
End  Mode 


FV 
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aoaooi 
aoQoi 

Dooai 

3  0CD0CJ' 

otzJCDCJi:: 


The  value  in        should  always  be  rounded  to  two  decimal 
places  whcD  calculating  FVot  PV  to  avoid  small,  accumula- 
tive discrepancies  between  non*roundcd  numbers  and  actual 
(dollars  siul  ccn[^)  p:i\[nc[iis,  [fthedisplay  is  not  set  to  two 
I  decimal  places,  press  BiDlSPl  2. 


Keys:  Display:  Description: 

BIflNDl  (PMT|  -861,65  Rounds  payment  to  two 

decimal  places,  then 
stores. 

48  {Nj  48.00  Stores  4  year  term  (12  x 

4)  that  you  expect  to  own 
house. 


-70,725.90  Calculates  loan  balance 

after  4  years. 


(+1  [RCp  [pan  0        "71,587.55  Calculates  total  4Sth 

payment  (my  and  FV) 
1o  p.iy  olT  loan  (money 
paid  out  is  negative). 


Savings  Calculations 

Exsmple:  A  Savings  Account.  If  you  deposit  S2,000  in  a  savings 

account  that  pays  12%  annnni  interest  compounded  ;innijijlly,  iind  make 
no  other  deposits  to  the  account,  liow  longvnit  it  t^tkc  iur  the  account  to 
grow  to  $3,000? 
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FV  -  3,000.00 

A 


l/YR  «  7.2% 
N  -? 
P/YR  -  1 

H  


1 


N-? 


PMT-0 


t 

PV- -2,000.00 


Since  this  account  has  no  regular  payments  (PMT  =  0),  the  payment 
mode  (End  or  Begm)  is  irrelevant. 


Keys: 

■ICLEAR  ALT 


11 


iiiiiipfllrgj 


3000 


7.2 


Display: 

12  P  Yr 

o.oo" 


1J 


•^2,000,™ 


3,000.00 


7,20 


5.83 


Description: 

Displays  a  temporary 
message  and  clears  all 
re^sters.' 

Sets/*/W?  to  1  since 
interest  is  compounded 
annually. 

Stores  amount  paid  out 
for  first  deposit. 

Stores  the  amount  you 
wsb  to  accumulate. 

Stores  annual  interest 
rate. 

Calculates  number  of 
years  it  takes  to  reach 
$3,000. 
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SiiKc  the  calculated  value  otNis  between  5  and  6,  it  will  take  six  years  of 
annual  compounding  to  achieve  a  balance  of  at  least  $3^000.  Calculate  the 
actiial  balance  at  the  end  of  six  years. 


6.00 
3,035.28 


Sets  (R)  to  6  years. 

Calculates  amount  vmi 
can  withdraw  after  6 
years. 


Ill 


Example:  An  individual  Rellremenl  Account.  You  opened  an 

indiwdual  rclircmciH  account  on  April  15, 1985,  wilh  a  deposit  of  $2,( 
Thereafter,  you  deposit  S80.00  to  the  account  at  the  end  of  each  half- 
month.  The  account  pays  8.3%  annual  iiilcrcst  compounded  semimonthly. 
How  much  will  be  in  the  account  on  April  15, 2000? 


(Hal(-nionth  periods) 


1 


PV  -  -2,000.00 


l/YR  -  8.3% 

N  =  360(15  yearsx24  half-months) 

P/YR  24 


2       3  4 
U      I     I  I 


PMT  ■=  -  80.00 


FV  =>? 


360 


t  Y  i  t  Y  y 


Set  to  End  mode.  Press 
Keys: 

24  ■EZVR] 


Ill 


Display: 

24.00 

-2.000.00 


if  BEGIN  annunciator  is  displayed. 

Description: 

Sets  number  of  periods 
per  year. 

Stores  initial  deposit. 
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80  ly-l  iPMtl  -80.00  Stores  regular  semi- 

monthly deposits. 

8.3  [jZYRj  6.30  Stores  interest  rate. 

15  MxP/YRl  360.00  Stores  number  of 

deposits. 

63,963.84  Calculates  balance. 


Example:  An  Annuity  Account.  You  opt  for  an  early  retirement 
;ifE(  r  i\  successful  busincss  career.  You  have  accumulated  a  savings  of 
$400,000  that  earns  an  average  of  10%  annual  interest,  compounded 
monthly.  What  annuity  (repetitive,  uniform,  withdrawal  of  funds)  will  you 
receive  at  the  beginning  of  each  month  if  you  wish  that  savings  account  to 
support  you  for  the  next  SO  years? 


PMT  -? 


599  600 


l/YR  -  10%  ■  ° 

N-600  (50x12) 
P/YR  -  12 


Y 

PV  ■  -100,030.00 
Begin  Mode 


Set  to  Be^  mode.  Press  Bibeg/EH51  if  annunciator  is  not  displayed. 

Keys:  Display:  Description: 


12  lEHD  12.00  Sets  payments  per  year. 

400000 1*/- 1  fP71         -400.000.00  Stores  your  nest  egg  as 

an  outgoing  deposit. 

10  fi/YRl  10.00  Stores  annual  interest 

rate  you  expect  to  earn. 
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50  BlxP/YRI  600.00  Stores  number  of 

^^thdrawals. 

0  [fV]  0.00  Stores  balance  o(  account 

after  50  years. 

3,328*68  Calculates  amoutit  that 

you  can  mthdraw  at  the 
bc^nning  of  each  month. 


Lease  Calculations 

A  lease  is  a  loan  of  valuable  property  (like  real  estate^  automobiles,  or 
equipment)  for  a  specific  amount  of  time,  in  exchange  for  regular  pay- 
menls.  Some  leases  are  written  as  purcha^ie  amercements.  wU)i  an  option  to 
hiiv  ;ii  tlif  cfk]  of  the  lease  (sometimes  for  as  litlle  as  $1.00).  The  defined 
future  value  (Fk)  of  the  property  at  the  end  of  a  tease  is  sometimes  called 
the  "residual  value"  or  "buy  out  value," 

All  five  TVM  application  keys  can  be  used  in  lease  calculations.  There  are 
two  common  Irnsc  njkul.'iltnn^. 

■  Finding  (he  lease  paynR  iu  iRCf  sbury  to  achieve  a  specified  yield. 

■  Finding  (he  present  value  (capitalized  value)  of  a  lease. 

The  first  payment  on  a  lease  usually  occurs  at  the  beginning  of  the  first 
period.  Thus,  most  lease  calculations  use  Begin  mode. 

Example:  Calculating  a  Lease  Payment.  A  ciisiotnci  wIsIkn  lo 
lease  a  $13,500  car  for  three  years.  The  lease  includes  an  option  to  buy 
the  car  for  $7,500  at  the  end  of  the  tease.  The  flrst  monthly  payment  is 
due  the  day  (he  customer  drives  the  car  off  (he  lot.  If  you  want  to  yield 
14%  annually,  compounded  mon(h[y,  what  m\l  the  payments  be?  Calcu- 
late the  payments  from  your  (the  dealer^s)  poin(  of  view. 
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FV  -  7,500.00 


PMT  ■  ? 

r  S  / 

k  > 

k  ^ 

^  r 

i 

1 

2 

36 

1 

l/YR  -  14% 

N  =36 

PAR  -  12 


PV  -  - 13.500.00 
Begin  Mode 


Monoy  received 
'  by  lessor  is 
positive. 


Money  paid  out 
I  by  lessor  Is 
I  negative. 


Set  to  Begin  mode.  Press  BlBgG/END)  if  annunciator  is  not  di^|>laycd. 

Keys: 


121 

14  ~ 


1 3500  (23 
7500  " 

36 


Display: 

Description: 

12.00 

Sets  payments  per  year. 

14,00 

Stores  desired  annual 
yield. 

-13.500.00 
7,500.00 

Stores  ic;jsc  price. 

Stores  residual  (buy  out 
value). 

36.00 

Stores  length  oflease,  in 
months. 

289.19 

Calculates  monthly  lease 
payment- 

Notice  that  even  if  the  customer  chooses  not  IoIhiy  [lie  car,  ilic  It  ssor  sUlI 
includes  a  cash  flowcominp  in  'M  the  end  ofilic  lc;»hce*|ual  to  the  residual 
value  of  ihe  car,  Whcilicr  iUc  cuslvimci  l-niys  liic  car  or  It  is  sold  on  the 
open  market,  the  lessor  cxpcct<>  to  tcaivcr  S7,50fl. 

Example:  Lease  vnth  Advance  Payments.  Your  company,  Quick- 
Kit  Pole  Barns,  plans  to  lease  a  forklift  for  ihe  warehouse.  The  lease  is 
written  for  a  term  of  4ycars  wth  monthly  payments  of  S2,'[0{).  r,i\iiK  nis 
are  due  at  (he  beginning  of  the  month  with  the  first  and  la:>i  paymciUs  due 
at  the  onsel  o(  ilic  lease,  Ynu  have  an  option  to  buy  the  forklift  for  S15,000 
at  the  end  of  the  leasing  period. 
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H'  the  annual  interest  rate  is  18%,  what  is  the  capitalized  value  of  the 
lease? 


Begin  Mode 
PV  =  ? 


I/YR  -  18% 
N  =  4S 
P/YR  = 12 


Y    t  Y 


44 


45 


46 


47  48 


Y    I    Y  Y 


PMT  -  -  2,400.00 
(48thi  payment  due  up  front) 


Y 

FV  =  -15,000.00 


This  solution  requires  four  steps. 

1  >  Calculate  the  present  value  of  the  47  monthly  payments; 
(1x1?)    1  -:  47. 

2.  Add  the  value  of  the  additional  advance  payment. 

3.  Find  the  present  value  of  the  buy  option. 

4.  Sum  the  vafues  calculated  in  steps  2  and  3. 

Step  1.  Find  the  present  value  of  the  monthly  payments. 

Set  to  Begin  mode.  Press  BlBEG/ENO!  if  annunciator  is  not  displayed. 


Keys: 

12BP/YR 
47  0 


2400  iPMTl 


Display: 

12.00 
47,00 

-2.400.00 


Description: 

ScLs  payments  per  year. 

Stores  number  of 
payments- 
Stores  monthly  payment. 
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0 
18 


0,00 
18,00 
81 .735  58 


Stores      for  step  1. 

Stores  interest  rate. 

Calculates  present  value 
of  47  monthly  payments. 


Step  2.  Add  the  additional  advance  payment  to  PV,  Store  the  answer. 


0 


84,135,58 
84,135.58 


Adds  additional  advance 
payment. 

Stores  result  in  M 
register. 


Step  3.  Fmd  the  present  value  of  the  buy  option. 


48  E] 


48.00 


0.00 


15000  FaH  fFVl 


-15,000.00 
7,340,43 


Stores  month  when  buy 
option  occurs. 

Stores  2ero  payment  for 
this  step  of  solution. 

Stores  value  to  discount. 

CalcLiIaics  present  value 
of  last  cash  flow. 


Step  4,  Add  the  results  of  steps  2  and  3, 


Keys: 


Display: 

91,476,00 


Description: 

Calculates  present 
(capitalized)  value  of 
lease.  (Rounding 
discrepancies  are 
explained  on  page  58.) 
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Amortization 


OOOOBD 

oooooo 

CZJOOOO 
DODOO 
□  00C30 

baoa 


Amorlizalion  is  the  process  of  dividing  a  payment  inlo  the 
amount  that  applies  to  interest  and  the  amount  that  applies 

to  principal*  PiiymctUs  near  llic  hceiiinitiv:  i>l  ;i  Ur^n 

contribute  more  interest,  and  less  principal,  than  payments 
near  the  end  of  a  loan. 


PAYMENT  $ 


The  Bl  AMORT  I  key  on  the  HP-lOB  allows  you  to  calculate. 

■  The  amount  applied  to  iiitere'^!  in  n  range  of  payments. 
1  The  amount  applied  tto  principal  in  a  range  of  payments. 

■  The  loan  balance  after  a  spedTied  number  of  payments  are  made. 
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TheBtAMgHTI  function  assumes  you  have  just  calculated  a  piiynunt  or 
you  have  stored  the  appropriate  amortization  values  m  I/YR^  PK  PMT, 
mdP/YR. 


Annual  nominal  interest  rate. 
[pV]  Starting  balance. 

rPMfl  Payment  amount  (rnundLd  la  the  display  format). 

Number  of  payment  per  year. 


The  numbers  displayed  for  tnterest>  principal,  and  balance  are  rounded  to 

the  current  tllspiaysetUng* 

To  Amortize.  To  amortize  a  single  payment,  enter  the  period  number 
and  press  IIWPUTI,  then  press  BjAMORTl.  The  HP-lOB  displays  the 
message  PEr  followed  by  the  starling  and  endmg  payments  that  will  be 
amortized. 

Hold  Q  down  to  display  the  label  of  the  value  that  you  are  about  to  view. 
Press  0  to  sec  intcri-si  (Int).  Press  0  again  to  sec  ihc  |iriiK'lp;il  fPrin) 
and  again  to  see  the  bnlance  (bAL).  Continue  pressing  0  to  cycle 
through  the  same  values  again. 


To  amortize  a  range  of  payments,  cwicx  siaiiuxg period  number 
endingperiod  number,  then  press  BlAMORTL  The  HP-lOB  displays  the 
message  PEr  followed  by  the  startmg  and  ending  payments  that  will  be 
niuoj \\7cil  Then  press  0  repeatedly  to  c^le  through  interest,  principal^ 

Press  BfAMORTi  again  to  move  to  the  ne^a  set  of  periods.  This  auto- 
increment  feature  saves  you  the  keystrokes  of  entering  the  new  starting 
and  ending  periods. 

Ifvou  sl("K\  reciill.  i>i  |H  Tforiti  ,inv  oilier  e;ileii!;Jt]OTi<;  duriii}',  ;iTnniii/iiliun, 
prci>&LiL^     will  no  lunger  cycle  ihrougli  intercut,  principal,  uad  biilaiice. 

To  resume  amortization  widi  the  same  set  of  periods,  press 
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Example:  Amortizing  s  Range  ol  Peymenle.  Calculate  ihc  first 
two  years  o(  the  anniuJ  amormaikM)  scbcdulc  Tor  a  30  yur,  $80,000 
mortgage,  at  9.75%  timeal  interest  with  monthly  payments. 


Set  lo  End  mode.  Prcis 


Keys: 


12 

30  MKpjm 


rm 


Display: 

12.00 
360.00 


9.75 

eoooo 

0 


9,76 

80,000,00 

0.00 

*687J2 


if  BCQIN  aRRunciaior  u  displayed. 

DeacripUolU 

Sets  payments  per  year. 
Stweft  total  number 

payraeals* 

Stores  interest  per  year. 
Stores  present  vahtc. 

r 

Stores  Tuturc  value. 

Calculates  mcmihty 
payment. 


If  you  already  know  the  mortgage  paymcnl,  you  can  enter  and  store  it  just 
Uke  you  store  the  other  Tour  values.  Next,  amortize  the  first  year. 


1 


112 


I 


[-1 


12^ 

PEr  t  -  \2 

im 

-7,779,42 
Pfin 

-46ft42 


Enters  starting  and 

f  ndmg  periods. 

Displays  range. 

Displays  label,  then 
faueresl  paid  the  first 

U^play^  kdid,  tiicn 
prfaidpal  paid  the  first 
yev. 


g)  Displays  labd,  then  toan 

79,531^  balance  after  one  year. 

1  he  amount  paid  toward  interest  and  [^ncipal  (7,779.42  ^  AOSAZ  « 
8;M7^)  eqtult  the  total  of  12  monthly  payroenU  (12 x  68732  « 
8^247.84).  The  remaining  balance  equals  the  udttal  mortgage,  less  the 
amount  applied  toward  principal  (8^000  *  468.42  >  79,S31  J8). 


sa     as  J^mm  Value  el  aseeay  Calciriaeoea 


Amortize  the  second  yean 


P&13-24 

Display  next  range  of 

periods. 

Q 

Int 

Displays  interest  paid  tn 

-7,731.67 

second  year/ 

Prtn 

Displays  principal  pud  in 

516.17 

second  year. 

bAL 

Displays  loan  balance 

79;015.41 

after  24  payments. 

The  amount  paid  toward  interest  and  principal  (7,731.67    516.17  m 
S,241M)  cqtials  the  total  (tf  12  momhly  payments  {12  x  6S732  - 
8,247.84).  The  remaining  balance  cqutds  the  Initial  mortgage  less  the 
amount  applied  toward  principal  (80.000  -  -  516.17  ■  79,015^1}. 

More  money  is  applied  to  principal  during  the  second  rather  than  the  first 
>xar  The  succeeding  years  continue  in  the  same  fashion. 

Example:  AmorttaSng  a  Single  Payment  Amortize  the  1st,  2Stb, 
and  54th  paymoots  of  a  five  year  car  lease.  The  lease  amount  is  $14,250 
.111^1  fhc  interest  rale  Is  11^%.  Payments  are  monthly  and  be^n 

immediately. 

Set  to  Bcffin  mode.  Picas lB£a>E^l  If  amtuociaCor  boot  displayed. 


Keya:  Oleplay:  Deeeriptlon: 

12  WthS}  12.00  Sets  payments  per  year. 

S  ■aP/YRt  60.00  Stores  number  of 

payments. 

1^5  li/Yfll  11^  Stores  interest  per  year. 

1 4250  1 4,250.00  Stores  present  value* 

0  (Q)  0.00  Stores  the  future  vahie, 

(SS  -3ia42  Calculates  monthly 

payment. 


a«  Itoe  Valea  ef  asoeey  CataulaUena  le 


Amortize  the  Isl,  25lh,  and  54th  payments. 


25 


mm 


54 


1-00 

PErl-  1 

(nt 

0.00 

Prin 

-310.42 
bAL 

13,939.58 
25.00 

PEr25-25 
Int 

-90.21 

Prin 
-220.21 

bAL 

9,193,28 
54.00 

PEr  54-  54 

Int 

-20.05 
Prin 

-290,37 
bAL 

1,801.57 


Enters  first  payment. 

Displays  amorlizcd 
payment  period. 

Displays  interest. 

Displays  Hrst  principal 
payment. 

Dispbys  loiin  bal.incc 
after  one  payment. 

Enters  payment  to 
amortize. 

Displays  amortized 
payment  period. 

Displays  interest  paid  on 
25th  payment- 
Displays  principal  paid 
on  2Sth  payment. 

Displays  balance  after 
25th  payment. 

Enters  payment  to 

amorlizc. 

Displays  amortized 
payment  period. 

Displays  interest  paid  on 
54ih  payment. 

Displays  principal  paid 
on  54th  payment. 

Displays  balance  after 
54th  payment. 
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Interest  Rate  Conversions 


□■■aoi 

aooooi 

GOOI 

ooai 


The  Interest  CXMivcrsitMi  application  uses  three  keys: 
MlNOM%L  MfEFF%l.  arul  BlP/Vl^L  They  convert  between 
Dommal  and  amiual  eETcctive  interest  rates.  Nominal  and 
effective  interest  rates  are  described  on  page  47. 


If  you  know  an  annual  nominal  interest  rate  and  you  wsb  to  solve  for  the 
corresponding  annual  effective  rale: 

1.  Enter  the  nominal  rate  and  press 

2.  Enter  the  number  of  compounding  periods  and  press  H 

3.  Calculate  the  eflecfive  rate  by  pressing 


To  calculate  a  nombal  rate  from  a  known  effective  rate: 

1.  Enter  the  effective  rate  and  press  H 

2.  Enter  the  number  of  compounding  periods  and  press 

3.  Calculate  the  nominal  rate  by  pressing 


In  the  TVM  application. 


and 


siiarc  the  snmc  rccister. 


Interest  conversions  are  used  primarily  for  two  types  of  problems: 

■  Comparing  investments  with  different  compounding  periods. 

m  Solving  TVM  problems  where  the  payment  period  and  the  interest 
period  differ. 


investments  With  Different  Compounding  Periods 

Example:  Comparing  Investments.  You  are  considermg  opening  a 
savings  account  in  one  of  three  banks.  Which  bank  has  the  most  favorable 
interest  rate? 
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First  Bank 
Second  Bank 
Third  Bank 


&70%  annual  interest,  compounded  quarterly, 

6.65%  annual  interest,  compounded  monthly. 

6.^%  annual  interest,  compounded  360  limes  per 
year. 


First  Bank, 
Keys: 


Second  Bank. 


6.65 
121 


mm 


Third  Bank. 


6.63 
3601 


m£3 


Display: 

6.70 
4.00 

6.87 


6,65 
12,00 

6.86 


6.63 
360.< 

6.65 


Description: 

Stores  nominal  rate. 

Stores  quarterly  com' 
pounding  periods. 

Calcul:iics  iiimual 
efTeciivc  rate. 


Stores  nominal  rale. 

Stores  monthly  com- 
pounding  periods. 

Calculates  annual 
efTective  rate. 


Stores  nominal  rate. 

Stores  compounding 

peri  ads. 

Ciikulales  annual 
efTective  rale. 


First  Bank  offers  a  slightly  better  deal  since  6SI  is  greater  than  6.86  and 
6.85. 
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Compounding  and  Payment  Periods  Differ 


■••GO 

aOQOG 
OOOD 


The  TVM  application  assumes  that  the  compounding  periods 
and  the  payment  periods  are  the  same.  Some  loan  install* 
ments  or  savings  deposits  and  ^thdrawals  do  nol  coincide 
with  the  bank's  compounding  periods.  Jfthc  payment  period 
differs  from  the  compounding  period,  adjust  the  interest  rate 

to  match  the  payment  period  before  solving  the  problem. 


To  adjust  an  InkTcsi  rntc  whc-n  the  compounding  period  differs  from  the 
payment  period  complete  the  follomng  steps: 

1.  Enter  the  nominal  rate  and  press  Enter  the  number  of 
compounding  periods  in  a  year  and  press  BiP/YRI.  Solve  for  the 
effective  rate  by  pressing  BlEFF%L 

2.  Enter  the  number  ot payment  periods  in  a  year  and  press  BIp/vr]. 
Solve  for  the  adjusted  nominal  rate  by  pressing 


Exsmpla:  Monlfily  Payments,  Dally  Compounding.  Starling 
today,  you  make  monthly  deposits  of  $2S  to  an  account  paying  5% 
btercst,  compounded  daily  (using  a  365  day  year).  What  will  the  balance 
be  in  seven  years? 

Step  1 ,  Calculate  the  equivalent  rale  with  monthly  compounding. 


Ksys: 


365 


Dascription: 

Stores  nominal  per- 
centage rate. 

Stores  hank's  imnpound- 
ing  periods  per  year. 

Calculates  annual 
effective  rate. 

Stores  monthly  periods. 

Calculates  equivalent 
nominal  percentage  rate 
for  monthly 
compounding. 

Since  NOM%  and  I/YR  share  the  same  re^cr,  this  value  is  ready  for  use 
in  the  rest  of  the  [H^lem. 


12 


Display: 

5.00 

365.00 

5.13 

12.00 
5.01 
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Step  2.  Calculate  the  future  value. 


Set  to  Begin  mode.  Press 


0 

asm 

7 


0.00 

'25.00 

84.00 

2.519.61 


if  annunciator  is  not  displayed. 
Stores  present  value. 

Stores  payment. 

Stores  number  of  pay- 
ments per  year. 

Calculates  balance  after  7 
years. 
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6 

Cash  Flow  Calculations 


How  to  Use  the  Cash  Flow  Application 


The  cash  flow  application  is  used  lo  solve  problems  where 
cash  flows  occur  over  regular  mici^als  but  arc  of  varying 
amounts.  You  can  also  use  cash  flow  calculations  to  solve 
problems  with  regular,  equal,  periodic  cash  flows,  but  these 
situations  arc  handled  more  easily  using  TVM. 


In  genera^  these  are  the  steps  for  cash  flow  calculations  on  the  HP-IOB. 

1.  Organize  your  cash  flows  on  papcr--a  cash  flow  diagram  is  useful. 

2.  Clear  the  rc^stcrs, 

3.  Enter  the  number  of  periods  per  year, 

4.  Enter  the  amount  of  the  initial  investment, 

5.  Enter  the  amount  of  the  next  cash  flow. 

6.  If  the  amount  entered  in  step  5  occurs  more  than  once  conseaUivefy^ 
enter  the  number  of  limes  il  occurs. 

7.  Repeat  steps  5  and  6  for  each  cash  fbw  and  group. 

8.  To  calculate  net  present  value,  enter  the  annual  interest  rate  and 
press  li/YRl:  then  press  MtNPyi.  Or,  lo  calculate  annual  internal  rate 
of  return,  press  11 


Example:  A  Short  Term  Investment,  The  following  cash  flow 

diagram  rcprc!^cnts  an  investment  in  slock  over  three  months.  Purchases 
were  maJ^^  al  ihe  beginning  of  each  month,  and  the  slock  was  sold  at  the 
end  of  the  third  month.  Calculate  the  annual  internal  rate  of  return  and 
the  monthly  rate  of  return. 
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A*) 


11,763.29 


.00 


T  -4,000,00 


T -5,000.00 


Flows  received 
are  posrlive. 


Flows  paid  out 
are  negative. 


Keys: 


Display: 


Description; 


■ICLSAR  AlLI 

sooomm 


III 


11765,29 


12 


0.00 
12.0( 

CFO 

-5, 


nil 


.00 


CF1 

"2,0X,00 
CF2 

-4,000.00 
CF3 

11.765.29 
38.98 

3.25 


Clears  all  registers. 

Stores  periods  per  year. 

Enters  initial  cash  How. 
Displays  c:jsIi  flow  group 
number  while  you  hold 
down  IfcF^JL 

Enters  next  cash  flow. 


Enters  next  cash  flow. 

Enters  final  cash  flow. 

Oilculjics  annual 
nominal  yield. 

Monthly  yield. 
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NPV  and  IRR/YR:  Discounting  Cash  Flows 

Chapter  4  demonstrates  the  use  of  cash  flow  diagrams  to  clarify  financial 
problems,  This  section  describes  discounted  cash  flows.  The  NPVs^ni 
IRR/YR  funclioos  are  frequently  referred  to  as  discounted  cash  flow 
functions. 

When  a  cash  flow  is  discounted,  you  calculate  its  pru^ciil  value.  When 
multiple  cash  flows  are  discounted,  you  calculate  Ihe  present  values  and 

add  I  hem  tojicthcr. 

The  net  present  value  {NPP^  function  finds  the  present  value  of  a  series 
of  cash  flows.  The  annual  nominal  interest  rate  must  be  known  to 
calculate  NPV, 

The  inlcrnnt  r:iic  nrrclurn  (IRR/YR)  fiinflion  calculiics  llio  :inniT:il 
nominal  inlcn  sl  rutu  iIkiI  h  required  lo  ^vc  a  net  jircscul  \".\\\\c  df  ^cro. 

The  utility  of  these  two  financial  tools  becomes  clear  after  working  a  few 
examples.  The  next  two  sections  describe  organizing  and  entering  your 
cash  flows.  Examples  ofNPVand  IRR/YR  calculations  follow. 


Organizing  Cash  Flows 

The  cash  flow  scries  is  organized  into  an  initial  cash  flow  (CF  0)  ^[k] 
succeeding  cash  flow  groups  (up  to  14  cash  flows).  CP  0  occurs  at  the 
beginning  of  the  first  period.  A  cash  flow  group  consists  of  a  cash  flow 
amount  and  the  number  of  times  it  repeats. 

For  cvamptp,  in  the  following  cash  flow  diagram,  the  initial  cash  flow  is 
-Sil,UOO.  1  lie  next  group  of  cash  ftows  consists  of  six  flows  of  zero  each, 
followed  by  a  group  of  three  $1^000  cash  flows.  The  final  group  consists  of 
one  $10,000  cash  flow. 
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CF  3  -  10.000,  N  3  =  1 

A 

CF2     1,000,  N2  -  3 


CF 1  -  0,  N  1  -  6 


—I  1  1  1  j  1  

1234567       89  10 


Y  CFO 


W'licticvcr  you  enter  a  scric*^  ot  cash  flows,  u  is  importunt  to  account  lor 
c\  cry  period  on  the  cash  flow  diagram,  even  periods  with  cash  (lows  of 
zero. 


Entering  Cash  Flows 

The  HP-lOB  can  store  an  initial  cash  flow  plus  14  acKlinonal  ca^li  fliw 
groups.  Each  cash  Tlow  group  can  have  up  to  99  casii  flows.  The  cash  flows 
arc  Morcd  in  registers  Rq  through      and  R  a  through  R^.  Entt^r  cash 
flows  using  the  follfnvinr  sicps: 

1-  Press  BFclEAR  AUl  to  clear  the  registers, 

2.  Enter  the  number  of  periods  per  year  and  press  BiP/YRL 

3*  Enter  the  amount  of  the  initial  inM  ^iuK-m,  liitu  press  ICFil.  {The 
'7"  stands  for  the  cash  flow  ^'tmmber"  U  through  14.) 

4.  Enter  the  amount  of  Ihe  next  cash  flow  and  pres.*;  ICFII. 

5.  If  the  amount  entered  in  step  4  occurs  more  than  owc^  conseciUiveS\\ 
enter  the  number  of  limes  it  occurs,  and  press  H{N]1- 

6.  Repeat  steps  4  and  5  for  each  ICFil  and  BiNil  until  all  cash  flows 
have  been  en  teredo 
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Exflmplo.  K'JiIcr  tlic  Ciisli  flows  from  llii;  [ircccdiiij;  (li;if;niiti  ;ind  calcu- 
late thc/AA/i?{.  Then  calculate  the  effective  interest  rate.  Assume  there 
are  12  periods  per  year. 


Keys: 


12  

110001^ 


101 


Display: 

0.00 

12.00 

CFO 

-11,000.C 


CF1 

0.  00 

n1 
6.00 

CF2 

1.  ) 

n2 

3.00 

CP  3 
10,000.00 

21.22 


lllllltl 


Description: 


Clears  all  re^sters. 
Sets  IpTYrI  to  13- 

Enlers  initial  cash  flow. 
Displays  cash  flow  group 
number  for  as  long  as 
you  hold  down  ICFiL 

Enters  first  cash  flow 
group  amount. 

Enters  number  of 
repetitions. 

Enters  second  cash  flow 

group  amount. 

Enters  number  of 
repetitions.  , 

Enters  fmal  cash  flow. 

Calculates  annual 
nominal  ^eld. 


Viewing  and  Replacing  Casli  Flows 

To  ^ncw  a  cash  flow  list  press  the  following: 

1.  r^CL]  0  to  sec  the  initial  cash  flow. 

2.  pRCLl  [CFj)  to  see  Ihe  next  flow, 

3.  IRCL)  MfNj)  to  see  the  number  of  times  the  cash  flow  occurs. 

Repeat  steps  2  and  3  until  all  cash  Hows  are  reviewed. 

You  can  also  view  cash  flows  individually  by  pressing  (RfiLL  followed  by  a 
renter  number.  Rcf^ster  numbers  coincide  with  cash  flow  numbers.  For 
example,  prcs^  IRCLl  4  to  see  cash  flow  4,  then  IftcLI  fRTI  to  see  the 
number  of  consecutive  occurrences. 
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To  ruphicc  ;i  casli  How.  enter  the  new  cosh  flow  and  press  | 
followed  by  the  cash  flow  (renter)  number. 


To  replace  the  number  of  time<;  a  particular  cash  flow  occurs,  iflCLl  the 
cash  flow  whose  number  of  occurrences  wW  change.  Then,  enter  the 
number  of  times  it  occurs  and  press  BIWTI. 

To  rcphice  both  the  cash  flow  and  number  of  limes  it  occurs,  enter  the 
new  cash  flow,  press  BiSTQl  followed  by  the  cash  fbw  (rc^ster)  number. 
Then  enter  the  number  of  times  it  occurs  and  press  |(^. 

Since  cash  flows  cannot  be  deleted  or  inserted,  use  BlCLEAR  ALL  I  to  start 
over. 


Calculating  Net  Present  Value 

The  Mcl  present  value  (NPV)  function  is  used  to  discount  all  cash  flows  to 
the  front  of  the  lime  line  using  an  annual  nominal  interest  rate  that  you 
supply. 


These  steps  describe  how  to  calculate 

1.  Press  MfCLEAR  aCP,  store  number  of  periods  per  year  in  P/YR. 
2*  Enter  ihc  cash  flows  using  Icyil  and  (Nj]. 
3.  ^torc  the  annual  nominal  interest  rate  m  I/YR  and  press 


Example:  A  Discounted  Contract,  Uneven  Cash  Flows.  You 

have  an  opportunity  to  purchase  a  contract  with  the  follo\^ng  cash  fbws: 

End  Of  Month  Amount 

4  S  5,000,00 

9  J  5,000.00 

10  $  5,000.00 

15  $  7,500,00 

25  $10,1 


How  much  should  you  pay  for  the  contract  if  you  wish  to  yield  a  yearly  - 
rate  of  15%  on  your  investment? 
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l/VR  -  15% 


10. 


5,000 


I  I  I  I 


5, 


I  I  1  I 


7.500 
A 


I   I   I  I 


I    I    I   1    I    I    I    I  I 


9  10 


15 


25 


Keys: 


12 
0 


5000 


411 


5000 


211 


Display: 

0.00 

12.00 

CFG 

aoo 


CF1 
0.00 

n1 

3.00 

CF2 
5,000.00 

CP  3 
0.00 

n3 
4.00 

CF4 
5.000.00 

n4 
2.00 


Description: 

Clears  registers. 

Sets  payments  per  year. 

Enters  initial  cash  fbw  of 
zero.  The  cash  fbw 
nuniln  r  is  displayed  as 
long  as  you  hold  down 
the  (CFll  key. 

Enters  first  cash  flow. 


Enters  number  of 
occurrences. 

Enters  second  cash  fbw. 

Enters  third  cash  flow. 

Enters  number  of 
occurrences. 

Enters  fourth  cash  flow. 

Enters  number  of 
occurrences. 
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7500 


9||Nlj 


1 


CF5 
0.00 

n5 
4.00 

CF6 
7,500.00 

CF7 
0.00 

n7 
9*00 

CP  8 
10,000,0< 


Enters  fifth  cash  flow. 

Enters  number  of 
occurrences. 

Enters  sbah  cash  flow. 

Enters  seventh  cash 
flow. 

Enters  number  of 
occurrences. 

Enters  next  cash  flow. 


The  cash  Ibws  that  describe  your  prospective  investment  arc  now  in  the 
calculator.  You  can  press  IRCLl  0,  followed  by  (RCO  (cRI  and  [BCD 

I,  repeatedly  to  view  the  cash  flows  and  number  of  times  each  occurs. 


Now  that  you  have  entered  the  cash  flows,  store  the  interest  rate  and 
calculate  the  net  present  value. 


Keys: 


15 


urn 


Display: 

15.00 


27,199.92 


Description: 

Stores  annual  interest 
rate. 

Calculates  nci  pro^onl 
value  of  stored  cash 
flows.  (See  rounding 
example  on  page  58.) 

This  result  shows  that  if  you  want  a  yield  of  15%  per  year,  you  should  pay 
$27,199.92  for  the  contract.  Notice  that  this  amount  is  positive.  The  net 

lii  L'scnl  value  issiitiply  [lie  summed  (or  netted)  value  of  a  scries  of  cash 
riuwh  when  they  arc  discounted  to  the  front  of  the  time  line. 
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NPV  -  27.199.92 


7,330.34 


6,224.95 


4,415.91 


4,471.10 


4.757.62 


year 


10,000.00 


f-H- 


^  5,000.00  A  A 


4-H-f 


I  I  1  M  I  I  I  I 


1      3     5      7     9     11    13    15     17    19    21     23  25 


Calculating  Internal  Rate  of  Return 

1.  Press  BRSIear  ALLI^  store  number  of  periods  per  year  in  ^/VT?. 

2.  Enter  the  cash  flows  using  ICFll  and  (^. 

3.  presi  aoaazvR]. 

When  you  calculate  IRR/YR,  you  get  the  annual  nominal  rate  that  gives 
an  Wfi'of  zero. 

The  following  example  uses  the  cash  flows  that  were  entered  in  the 
previous  example. 

NfniL-  ih:\n  one  IRR/YR  can  exist.  If  you  get  the  no  SoLutlon  message  sec 

A|i|jcntlix  B  (page  127). 

Example,  if  the  seller  of  the  contract  m  the  pre\^ous  example  wants 
$28,000  and  you  accept  that  price^  what  is  your  ^eld?  This  is  an  IRR/YR 
calculation  that  requires  a  slight  modification  to  the  currently  stored  cash 
flows. 
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10; 


5,000 


5.000 


7.500 

A 


I  I  I  I  I  I  I  I 


I  I  I  I 


I  I  I  I  1  I  I  I  I 


1      3     5      7     9     11    13     15    17    19    21     23  25 


IRR/YR  -  ? 


1  f  -28^000 


Keys:  Display:  Description: 

28000       ■fSTOl  0    *- 28.000.00  Changes  initial  cash  flow. 

■[IrrZyrJ  12.49  Calculates  annual  nomi- 

nal yield. 

Mcn  c  examples  Ibal  uscN/'l^and  IRR/YR  calculations  arc  given  in 
chapter  8^  "Additional  Examples." 


Automatic  Storage  of  IRR/YR  and  NPV 

When  you  c;ilculale  W/*!^,  ttic  rusiili  is  stored  in  PVhr  your  convenience. 
To  recall  that  result,  press  iRCLl  [PVl,  If  you  haven't  changed  iheTVM 
values  from  the  last  example  using  NPV  (page  82)^  when  you  press  (RCLI 
^  the  result  is  27,199,92. 

When  yon  calciiliilc  IRR/YR.  Ihc  result  \<.  also  stored  in  I/YR.  For  the 
previous  example^  press  fRcLl  [iTyrI  lo  display  the  annualized  ^eld  12.49. 
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Statistical  Calculations 


7 


Jl 


□aoni:>o 

□  asiBd 

□  OODC 
DOOEDCI 


The      and  KSE)  ^^y^      "^d  to  enter  and  delete  data  for 

one-  and  lwo-vari;iblc  slaiistics.  SumnKition        is  ;irciimu- 
lalcd  in  registers  R.|  through  R^.  The  register  labels  at  ihc 
lower  right  of  the  keys  indicate  what  Matistical  data  is  stored 
in  each  register.  Once  you  enter  the  data,  you  can  use  the 
statistical  functions  to  calculate  the  rollo\^ing: 


Mean  and  standard  deviation. 
Linear  regression  statistics. 
Linear  estimation  and  Toreeasting. 
Weighted  mean. 

Summation  statistics:  n,  Sv,  lie-,      ^y,  and  Siy. 


Clearing  Statistical  Data 


♦+ *  -  —  -1 — -^J 

□  □QUO 
»BOO 

□ooa 

□  OOC3 

oooac 
□ooac 


Clear  the  statistical  registers  before  entering  new  data  so  that 
R4  through  R9  are  zero  when  you  begin.  If  viui  tion't  clear  the 
rc^stcrs,  data  currently  stored  in  R4  tbrougli  R9  ]&  uuto- 
matically  included  in  the  summation  calculations.  To  clear 
the  statistical  registers,  press  llcm.  The  display  is  also 
cleared. 
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Entering  Statistical  Data 

Inhere  is  no  limit  to  the  number  of  values  you  can  accumulate  in  the 
statistical  registers.  * 


One-Variable  Statistics 

To  enters  data  for  onc-variahlu  stalislics  complete  ihc  ^oUo^^^g  steps: 

1.  Clear  the  contents  of     through  R9  by  pressing  KCL  £l. 

2.  Enter  the  first  value  and  press  Hi).  The  HP-lOB  displays  n,  the 
number  of  items  accumulated* 

3.  Continue  accumulating  values  by  enteruig  the  numbers  and  pressing 
|.  The  n-value  is  incremented  udlh  each  entry. 


TWo-Varlable  Statistics  and  Weighted  Mean 

To  enter  j:^  pairs  of  statistical  data  complete  these  steps: 

1.  Clear  the  content?;  nf     through  R9  by  pressing  BfCL  Zl. 

2.  Enter  the  firsts-value  and  press  IIWPUTI.  The  HP-lOB  displays  the 
x-value  and  the :  aimunciator  appears  ui  the  display, 

3.  Enter  the  corresponding^-valuc  ;md  press  [1+].  The  HP-lOB 
displays  n,  the  number  of  pairs  of  items  accumulated, 

4.  Continue  enteringj:^  pairs.  The  n-value  is  incremented  with  each 
entry. 


To  enter  data  for  calciiKiling  [he  weighted  mean,  enter  each  data  value  as 
Xy  and  its  corresponding  weight  asy. 


If  siaiistical  daia  causes  Ihc  value  of  a  register  10  exceed  ±9.99999999999  x  10^^,  ihe 
HP*10B  displays  a  lemporaiy  ovtiflow  wanting  (OPLO). 
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Correcting  Statistical  Data 


Incorrect  entries  can  be  deleted  using  ■[IE).  If  either  value  of  an  xy  pair 
is  incorrect,  you  must  delete  and  reenter  both  values. 


Correcting  One-Variable  Data 

To  delete  and  reenter  statistical  data: 
1*  Key  in  thcx-valuc  to  be  delclcd. 

2.  Press  Id^  to  delete  the  value.  The  n-valuc  is  decreased  by  one. 

3.  Enter  the  correct  value  using  [S?l, 

Correcting  Two-Variable  Data 

To  iK'lclc  rind  rccntcr-(vy  pairs  of  statistical  dala: 

1-  Key  in  the  j:'Valuc,  press  IINPUTI  and  llicn  key  In  llic  v-v,ihic. 

2.  Press  HfE^  to  delete  the  values.  The  n-valuc  is  decreased  by  one. 

3.  Enter  the  correct  j:,y  pair  using  (IMPUTl  and  [|+]. 
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Summary  of  Statistical  Calculations 


,Suinc  functions  return  two  values.  The  :  amiUDdator  indicates  that  two 
values  have  been  returned.  Press  BiSWAPI  to  sec  the  hidden  value. 


Keys 

Description 

Bis  WAP  1  to  Display 

Mm 

Arithmetic  mean  (aver- 
age) of  thex-values. 

Mean  of  the  x-values 
weighted  by  they-values. 

Mean  (average)  of  the 
y-valuesif  you  entered 
y-data. 

■|S^,S/| 

U\irx.ay\ 

Sample  standard  devia- 
tion of  thex-values/ 

Population  standard  devi- 
ation of  the  x-values* 

Sample  standard  devia- 
tion of  the  y-values  if  you 
entered  y-data  * 

Population  standard  devi- 
ation of  the  y-values  if 
you  entered  y-data.* 

V-value 

Estimate  of  x  for  a  given 
value  ofy. 

Correlation  coeff  Iclent^t 

Estimate  of  y  for  a  given 
value  ofx< 

y-intercept  (b)  of  the  cal- 
culated line. 

Slope  (m)  of  calculated 
line. 

Slope  (m)  of  the  calcu- 
lated line- 

■  The  aampio  standarcf  deviaiiorL  asaumes  that  the  data  is  a  sainpUng  of  a  larger, 
complete  set  of  data.  The  poputatlon  standard  deviation  assumes  that  the  dala  corv 
aUtutes  the  entire  population. 

t  The  correlatbn  coefficient  is  a  number  In  the  range  -1  through  +1  that  measures 
how  cloaely  the  data  fits  the  calculated  itna,  Avalueof  +1  Indicates  a  peffect  positive 
correlation,  and  "  1  indicates  a  perfect  negative  correlation.  A  value  close  to  zero 
Indicates  the  Kne  is  a  poor  fit. 
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Keys 


Description 


|4(n) 

ISO) 

[RCLi  6  OV) 

19  (2^) 

Number  of  data  points  entered. 

Sum  of  thex-values. 

Sum  of  the  y-values. 

Sum  of  the  squares  of  thex-values. 

Sum  of  the  squares  of  the  y-values. 

Sum  of  the  products  of  the  x-  and  y-values. 


Mean,  Standard  Deviations,  and  Summation 
Statistics 


■   You  can  caiculiitc  the  mean  (v),  sample  standard  deviation 
(Sje),  and  population  standard  deviation  (<7^),  and  summation 
statistics,    St,  and  St^  ofjr-data.  For     data,  you  can  also 
calculate  the  mean,  sample  standard  delation,  and  popula- 
tion standard  deviation  of  the  y-data  and  the  summation 
statistics  Ey,  IJt^,  and  Sr^. 

Example  1.  A  yacht  captain  wants  to  determine  liow  long  it  lakes  to 
change  a  sail.  She  randomly  chooses  six  members  of  her  crew,  observes 
them  as  they  carry  out  the  sail  change,  and  records  the  number  of  minutes 
required:  4,5, 4, 2, 3.2S,  3.S,  3-75.  Calculate  the  mean  and  sample  standard 
deviation  of  the  times>  Also,  calculate  the  root  mean  square,  using  the 
formula 

Keys:  Display:  Description: 

■fcOl  0.00  Clears  statistical 

rc^sters. 


DOOOOI 

□aoDOi 

lOOOl 


□ 

□  OOC3I 

a 
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4.5 
4 

2 
3.25 
3.5 


fa 


3.75 
I 


mm 


_7 

gicg4 
E) 


1.00 
2.00 
3.00 
4.00 

6.00 
3.50 
0.85 

77.13 

6.00 

3.59 


Enters  first  time. 

Enters  second  time. 

Enters  third  time. 

Enters  fourth  time. 

Enters  fi^h  time. 

Enters  sixth  time. 

Calculates  the  mean. 

Calculates  the  sample 
standard  deviation. 

Displays  Et^, 

Displays 

Calculates  the  root  mean 
square. 


aoooo 
ooooo 

C30000 

ooooo 
□  oo  aa 


and 


The  M;i[K]:ird  deviations  calculated  by 
Bls.y,Syl  IfswAPl  are  the  sample  Standard  de\iations.  They 
assume  that  the  data  is  a  sampling  of  a  larger,  complete  set 
of  data. 

IF  the  data  constitutes  the  entire  population,  the  true  popula- 

  tion  standard  delations  can  be  calculated  by  pressing 

■lo-Wl  andl|^;5=S  iflWAP]. 

Examplo  2.  The  coach  has  four  new  players  on  the  team  with  heights  of 
193, 182, 177,  and  185  centimeters  and  weights  of  90, 81, 83,  and  77  kilo- 
grams. Find  the  mean  and  population  standard  deviation  of  both  their 
heights  and  weights,  then  sum  the^-data. 


Keys; 

■(CLJ] 


QSiaijEilSa 


Display: 

0.00 
1.00 
2.00 


Description: 

Clears  statistical 
registers. 

Enters  height  and  weight 

of  pl.ivcr  1, 

Enters  hci^t  and  weight 
of  player  Z 


M      7:  Slatlattoal  Calculations 


177 


185 


\\trx.try\ 


Enters  hei^t  and  wei^t 
of  player  3. 

4.00 

Enters  height  and  weight 
of  player  4., 

184.25 

Calculates  mean  of 
heights  (x). 

82.75 

Displays  mean  of  weights 

5.80 

Calculates  population 
standard  demtion  for 
heights  (r). 

4.71 

Displays  population 
standard  demtion  for 
weighls  (y). 

331.00 

Displays  the  total  of  the 
v's, 

Linear  Regression  and  Estimation 


Linear  regression,  is  a  statistical  method  for  estimation  and 
forecasting.  It  is  used  to  fmd  a  straight  line  that  best  fits  a  set 
of dala.  There  must  be  at  least  two  dilTerentjr^  pairs.  The 

straiglU  line  provides  ;i  rcl:ili(iiislii|>  bclwccii  llicv-  iirui 

y-variables:^  '  du:  +  b,  where  m  is  the  slope  and  b  is  the 
  ^-intercept. 

Linear  Regression.  Calculate  m,  b^  and  r  (the  corfdalion  coeHidcnt), 
in  three  steps. 

1.  Enter  thex^  data  using  the  instructions  on  page  86. 

2.  To  display  b  (the^'-mtercept)^  press  0  HEm).  Then  press  M6WAPI 
to  display  m  (the  slope  of  the  line). 

3.  Press         Ml  SWAP  I  to  display  r*  the  correlation  coefficient. 


oaooi 
oaoooi 
raoaoi 

ODOOI 


I 
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Linear  Estimation*  The  straight  iinc  calculated  by  linear  regression 
can  be  used  to  estimate  ajf-value  for  a  given j:- value,  or  vico  versa: 

1.  Enter  ih^Xty-daia  using  the  instructions  on  page  86. 

2,  Enter  the  knownjT-valuc  or j'-valuc. 

■  Tocslimatcxror (he given jf, enter the>^-va1ue, then  press 


To  estimate  J*  for  the  ffven  x,  enter  the^r-value,  then  press 


Example:  Forecasting.  Ali*s  A/^tlcas  advertises  on  a  local  radio  sta- 
tion. For  the  past  six  weeks,  the  manager  has  kept  records  of  the  number 
of  minutes  of  advertising  that  were  purchased,  and  the  sales  for  thai  week. 


Week 

Minutes  of  Advertising 
(y-values) 

Sales 
^-values) 

Week1 

2 

$1,400 

Week  2 

1 

$  920 

Weeks 

3 

$1,100 

Week  4 

5 

$2,265 

Weeks 

5 

S2,890 

Week  6 

4 

$2,200 

What  is  the>'-intcrcept,  the  slopi^,  and  Lhe  correlation  coellicient? 
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3,000.00 


2,000.00 


Sales  in  Dollars 


1,000.00 


y 

m  -  425.88 


(forecasted) 


V 


_j — I — I — I — I — 1 — I — r 

012345878 
Minutes  of  Advertising 


Keys: 
■[cO] 


1400 


1  UNpon  920 . 

SliNPuT1 1100 
5  (Input)  22G5  [f7] 

5  liNPUfl  2890  [I+J 
4[!^Dl]2200 
Oil 


Display: 

0.00 

1.00 

2.00 
3.00 
4.00 
5.00 
6.00 
376.25 

425.88 
0.90 


Description: 

Clears  slati.stical 
registers. 

Enters  minutes  and  sales 
for  consecutive  weeks. 


Calcu1alcs>'-intcrccpt 
(b). 

Displays  slope. 

Calculates  correlation 
coefficient. 


Estimate  what  the  level  of  sales  would  be  if  the  business  purchased  7  or  8 
minutes  of  advertising. 


7:  Statistical  Calcutations  93 


7  iCEml  3,357.38  l-siimalcs  sales  if  7 

minutes  of  advertising 
were  purchased. 

8  ■[gm]  3,783.25  EsLim jtcs  <;alcs  if  8 

minutes  were  purchased. 

How  many  minutes  of  advertising  should  Ali's  buy  to  attain  sales  of 
$3,000? 

3000  Idir)  6.16  Estimates  minutes  of 

advertising  required  for 
$3,000  in  sales. 


Weighted  Mean 


The  following  procedure  calculates  the  weighted  mean  of  data  pointsj:|, 
X2t^"fX^  occurring  with  weights^i,;^;  j'u, 

1.  Use  UNPUT]  and  d+J  tocnlervpairs.Thci'-valucs  arc  the  weights 
oflhcr-values. 


2.  Prc<i<:ir?w]. 


Example.  A  survey  of  266  one-bedroom  rental  apartments  reveals  that 
54  o(  tlu  m  rent  for  $200  per  month,  32  for  $205»  88  for  $210,  and  92  for 
S216.  What  is  the  average  monthly  rent? 


Keys: 


200  liNpun  54  m 


205 


210 


Display; 

0.00 
1.00 

2.00 


88  El  3.1 


216(lNroT)92 


4.00 


209.44 


Description: 

Clears  statistics  memory. 

Enters  first  rent  and  its 
weight. 

Enters  second  rent  and 
its  wcighL 

Enters  third  rent  and  its 
weight. 

Enters  fourth  rent  and  its 
weight. 

Calculates  weighted 
mean. 
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8 


Additional  Examples 


Business  Applications 


Setting  a  Sales  Price 

One  method  for  setting  the  per  unit  sales  price  is  to  determine  the  cost  of 
production  per  unit,  and  then  multiply  by  the  desired  rate  of  return.  For 
this  method  to  be  accurate,  you  must  identify  all  costs  associated  v^th  the 
product. 

The  following  equation  calculates  unit  price  based  on  total  cost  and  rate 
of  return: 

PRICE  =  TOTAL  COST  -r  NUMBER  OF  UNITS  x  (1  +  i%RTN  ^  100)) 

Example.  To  produce  2^000  units,  your  cost  is  $40,000.  You  want  a  20% 
rate  of  return.  What  price  should  you  charge  per  unit? 

Keyt:  Display:  Descriplion: 

40000  E)  40.000.00  Enters  cost, 

2000  E  20.00  Calculates  unit  co^r 

l(D  1  {D 16]  20  E]  Calculates  unit  sales 

100  0  24.00  price. 


Forecasting  Based  on  History 

One  method  of  forco;istiii|7:  sales,  manufacturing  rutcs,  or  expense*^  is 
.  reviewing  historical  trends.  Once  you  have  historical  data,  the  data  are  fit 
to  a  curve  that  has  time  on  tbex-a:d5  and  quantity  on  tbe>'-axi5. 
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Example.  Given  the  follomng  sales  data,  what  are  the  sales  estimates 
for  years  six  and  seven? 

Year       Sales  $ 

1  10,1 


2  11,210 

3  I3,( 


4  16,075 

5  20,590 


Keys: 


Display: 


Description: 


■icm  0.00 

1  (INPUT]  10000  o  100 

2[!NPDr)11210[S)  2.00 

3  [iNPOn  13060  3.00 

4(lNPDni6075fE?1  4.00 

5  fiNPUn  20590  [S]  5.00 

6  WEm)  22,000.50 

7  U\m\  24.605.00 


Clciirs  stalislics  rci?is(crs. 

Enters  first  year  and 
sales  for  that  year. 

Enters  second  yeafs 
data. 

Continues  data  entry. 


Estimates  sales  for  year 
six. 

Estimates  sales  for  year 
seven. 


Cost  of  Not  Taking  a  Cash  Discount 

A  cash  discount  ^vcs  a  buyer  a  reduction  in  price  if  Ihc  payment  is  made 
within  a  s{>ecified  lime  period.  For  example,  "2/10,  NET/30"  means  that 
the  buyer  ean  deduct  2  percent  if  payment  is  made  wthin  10  days.  If  pay- 
nicnt  is  not  made  mihm  10  days,  the  full  amount  must  be  paid  by  the  30lh 

day. 

You  can  use  the  equation  sho^m  below  to  calculate  the  cost  of  failing  to 
Lake  the  cash  discount.  The  cost  is  calculated  as  an  annual  interest  rate 
charged  for  dela^ng  payment. 
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COST%:  Disc';rx.^.)xim 


((100  -  DISC%)  X  (TOTAL  DAYS  -  DISC  DAYS)) 

DISC%  is  the  discount  percent  if  the  payment  is  made  early.  TOTAL 
DAYS  is  the  total  number  of  days  until  the  bill  must  be'  paid.  DISC  DAYS 
is  the  number  of  days  for  which  the  discount  is  available. 

Example.  You  receive  a  bill  with  the  credit  terms  2/10,  NET/30.  What 
Ls  the  cost  of  not  taking  the  cash  discount? 

Keys:  Display:  Description: 

2  |x)  360  (x|  100  \^     72,000.00  Calculates  numerator  in 

equation. 


■O  IID  100  E)  2  Parentheses  force  order 

■m  98.00  of  calculation. 


|x|  IQ  30  Q  10  Q     36.73  Calculates,  as  an  annual 

pcrccnl:n;c  r:ilc.  cost  of 


not  taking  discount. 


Loans  and  Mortgages 


simple  Annual  Interest 

Example-  Your  p:ooil  fiuiul  nccJs  :i  lo;in  lo  sLiil  Ms  latest  enterprise 
and  has  requested  that  you  lend  htm  S450  for  OU  duy^.  You  lend  him  the 
money  at  10%  simple  annual  interest,  to  be  calculated  on  a  363-day  basis. 
How  much  interest  mil  he  owe  you  in  €0  days,  and  what  is  the  total 
amount  owed? 

This  equation  is  used  for  calculating  simple  annual  interest  using  a  365 
day  year: 

INTEREST  = 

LX3AN  AMOUNT x  INTEREST%  x TERM  OF  LOAN  f  IN  DAYS) 

365 
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Keys:  Display:  Description: 

A50  f^MjIxJ  10  f%]  0.10  Slorcs  inlcrcsl. 

0  60  (3  365  0  7.40  Calculates  intcrcsi  owed. 

0  ^0  457.40  Calculates  total  owed. 


Continuous  Compounding 


The  cquatioQ  for  calculating  an  effective  rate  for  continuous  compounding 
is: 

EFF%  =  (ei^OM^-i^m  -  i)xlOO 

To  solve  a  continuous  compounding  problem  complete  these  steps: 

1.  Compute  the  annual  cfTcctive  rate  using  the  above  equation, 

2.  Either  use  this  cflecUvc  rate  in  your  calculations  with  an  annual 
period  (P/YR  =  1)  or  convert  tins  rate  so  that  it  applies  to  your  pay- 
ment period.  In  the  following  example,  P/YR  =  12  so  you  have  to 
calculate  a  new  NOM%  using  the  interest  rate  conversion  applica- 
tion with  PIYR  equal  to  12, 

Example.  You  currently  have  $4,^72-80  in  an  account  at  Dream  World 
Investments  that  earns  18%  annual  interest  compounded  continuously.  At 
the  end  of  each  months  you  deposit  $250.00  in  the  account.  What  v^ll  the 
balance  be  after  15  years? 


'Keys: 


18 


mm 


121 


Display: 

0.18 

1.20 
19,72 

19.72 
12.00 


Description: 

Divides  nominal  rate  by 
100. 

Raises  e  to  0.18  power. 

Calculates  annual 
cfTcctive  rate. 

Stores  eflcctivc  rate. 
Sets  payments  per  yean 
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18.14  Calculates  annual  nomi- 

nal rate  for  a  monthly 
payment  period. 


Set  to  End  Mode.  Press  BiBEG/ENDl  if  BEGIN  annunciator  is  displayed. 


15  BlxP/YRI  130.00  Stores  number  of 

months, 

250 1+a  rPMfl  "250.00  Stores  regular  paymrnl, 

4572.8  E3  EV)  -4^572.80  Stores  current  balance  as 

a  negative  value  (like  an 
initial  investment). 

fFVl  297,640.27  Calculates  account  bal- 

ance afler  15  years  of 
payments  with  18% 
interest  compounded 
continuously. 


Yield  of  a  Discounted  (or  Premium)  Mortgage 

The  <iniui;il  yicUl  of  ;i  ni(>rli;iu!.c  hmiglii  iil  it  di.scounl  or  premium  can  be 
calculated  pvcn  Ihc  origitiiii  mortgage  amount  (PV)^  interest  nilc  (I/yR)t 
periodic  payment  (PMT)^  balloon  payment  amount        and  the  price 
paid  for  the  mortgage  (new  PV), 

Remember  the  cash  flow  sign  convention:  money  paid  out  is  negative; 
money  received  is  positive. 

Example.  An  investor  \wshcs  to  purchn-;c  :i  $100,000  mortgage  taken  out 
at  9%  for  20  years.  Since \hc  mortgage  w^is  i^sunl.  42  mnnlhly  p:»yments 
have  been  made.  The  loan  is  (o  he  piM  in  full  (a  l>:J]oon  jiaynLciU)  :ii  ihc 
end  of  its  fifth  year.  What  is  the  yield  to  the  purchaser  if  the  price  of  the 
mortgage  is  $79,000? 

Step  1  -  Calculate  PMT.  Make  sure  FV^O. 

Set  to  End  Mode.  Press  MlBEG/ENDl  if  BEGIN  annunciator  is  displayed. 
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Keys: 


Display: 


Description: 


121 
20 


100000  Ea 


0 


12.00 

9.00 

240.00 

-t 00.000.00 

0.00 

89973 


Sets  payments  per  year. 
Stores  interest  rate. 

Stores  number  of 
months. 

Stores  original  amount  of 
mortgage. 

Enters  amount  left  to  pity 
after  210  years. 

Gilculnles  regular 
payment. 


Step  2.  Enter  the  new  value  for  N  indicating  when  the  balloon  occurs, 
then  frnd  FV^  the  amount  of  the  balloon. 


Keys: 


Display: 

899.73 


51 


60.00 


88.706.74 


Description; 

Rounds  payment  to  two 
decimal  place.'i  for 
accuracy. 

Stores  number  of  pay- 
ment*! until  balloon. 

Calculates  balloon 
payment  (add  to  final 
payment). 


Step  3.  Enter  actual,  current  values  for  N  and  then  find  the  new 
F/YR  for  the  discounted  mortgage  with  balloon. 


Keys: 


Display: 


E]  42  [N]  18.00 


79000 


-79,000.00 
20.72 


Description: 

Stores  remaining  number 
of  payments. 

Stores  price  of  mortgage. 

Calculates  the  return  on 
this  discounted  mortgage. 
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Annual  Percentage  Rate  for  a  Loan  With  Fees 

The  annual  pcrccnla^c  tuiu.Af^R,  itKorp<^riiIcs  fees  usually  charj;ccl  when 

a  mortgage  is  issued,  which  effectively  raises  the  interest  rale.  The  actual 
amount  received  by  the  borrower  (the  P^)  is  reduced^  while  the  periodic 
payments  remain  the  same,  The^A  can  be  calculated  pven  the  term  of 
the  mortgage  {N  periods),  the  annual  interest  rate  {I/YR\  the  mortgage 
amount  (ncwPy)^  and  the  amount  of  the  fee. 

Remember  the  citsli  flow  sign  convention:  money  paid  out  is  negative; 
money  received  is  positive. 

Exampio:  APR  lor  «  Loan  With  Feas.  A  borrower  is  charged  two 
points  for  the  issuance  of  a  mortgage.  (One  point  is  equal  to  1%  of  the 
mortgage  amount.)  If  the  mortgage  amount  is  $60,000  for  30  years  and  the 
annual  interest  rate  is  with  monthly  payments  what  APR  is  the  bor- 

rower paying? 

Set  to  End  Mode.  Press  BIbeg/ENDI  if  BEGIN  annunciator  is  displayed. 

Keys:  Display:  Description: 

12  BIt'/Vfil  1 2,00  Sets  payments  per  year. 

11.5  fiTVRl  11  50  Stores  interest  rate- 

30  BJxP/YRI  360.00  Stores  length  of 

mortgage, 

60,000.00  Stores  original  amount  of 


i:i!iitiBg^^^^^H£^iiiiiii: 


mortgage. 

0  (FV)  0.00  The  loan  will  be  com- 

pletely paid  off  in  30 
years. 

"594.17  Calculates  payment. 


  60.000.00  Recalls  loan  amount. 

E  2  [U  [P?]  58,800.00  Subtracts  points. 


1 1 .76  Calculates  APR,  con* 

side  ring  fees. 
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Example:  Interest-Only  Loan  With  Fee.  A  $1,000,000,  )ii  year. 
12%  (annual  interest)  interest-onfy  loan  has  an  origination  fee  of  three 
pobts.  What  is  the  yield  to  the  lender?  Assume  that  monthly  payments  of 
interest  arc  made. 


Set  to  End  mode.  Press  | 


Keys: 

121[p7yH1 

12  fl/YRl 
10 


1000000 


1^ 


□  3(1] 


Display: 

12.00 
12.00 
120.00 

1,000.000.00 

-1,000,000.C 


if  BEGIN  annunciator  ts  displayed. 

Description: 


-10,000.00 


1,000,000.00 
970.1 
12,53 


Itllll 


Sets  payments  per  year 
Stores  inltTcsf  raic. 

Stores  length  ol 
mortgage. 

Stores  original  amount  of 
morigage. 

Enters  amount  due  at 
end  of  term.  Payments 
are  interest  only  so  entire 
loan  amount  is  due. 

Calculates  interest-only 
payments. 

Recalls  loan  amount. 
Subtracts  points. 
Calculates  APR. 


Loan  With  a  Partial  (Odd)  First  Period 

TVM  calculations  apply  to  fmandal  transactions  where  each  payment 

pcritul  is  ilic  same  length.  Howcvcr,  siluntioiis  exist  where  the  first  pay- 
ment period  is  not  the  same  length  as  the  remaining  periods.  This  first 
period  is  sometunes  called  an  odd  or  partial  first  period. 

If  interest  is  applied  to  an  o^^^I  firsi  period,  it  is  usually  calculated  as  sim- 
ple interest.  So  using  the  HP-lOB  to  do  a  payment  calculation  with  an  odd 
first  period  is  a  two  step  process: 
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1-  Calculate  the  amount  of  simple  inicrcsl  that  accrues  during  the  frac- 
tional first  period  and  add  it  to  the  loan  amount.  This  is  the  ncwfK 
You  must  be  able  to  calculate  the  length  of  the  odd  first  period  as  a 
fraction  of  the  whole  period.  (For  example,  a  15-day  odd  first 
period  would  be  QJS  periods  assuming  a  whole  period  to  be  a  30-day 
month.) 

2.  Calculate  the  payment  using  the  new  Pi^\  with  N  equal  to  the 
number  of  full  periods.  Use  Be^n  mode  if  the  number  of  days  until 
the  first  payment  is  less  than  30;  other\^se  use  End  mode. 

Example,  a  36-month  loan  for  $4,500  has  an  annual  rate  of  15%.  If  the 
first  monthly  payment  is  made  in  46  days,  what  is  the  monthly  payment 
amount  assuming  30-day  months? 

The  odd  Hrst  period  in  this  example  is  16  days. 

Set  to  End  mode.  Press  Bibeq/encjI  if  begin  annunciator  is  displayed. 

Keys: 


12 
15 

~  12 


16E)30 


4500 


[±]4500 


36 
0 


Display: 

Description: 

12.00 

Sets  payments  per  year. 

15.00 

Stores  interest  rate. 

1.25 

Calculates  periodic 

interest  rate. 

0.67 

Multiplies  by  fraction  of  a 

period. 

30.00 

Cakulalcs  amount  of 

simple  interest  owed  for 

odd  period. 

4,530.00 

Adds  this  simple  interest 

to  present  value. 

36.00 

Stores  f(rrm  oflnnn. 

0.00 

Enters  amount  IcU  to  pay 

after  36  payments. 

-157.03 

Calculates  payment 

amount. 
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Automobile  Loan 


Example.  You  are  buying  a  new  $14,000.00  sedan.  Your  down  payment 
is  Sl,500  and  you  arc  i^oing  to  finance  the  remaining  $12,500.  The  car 
dealer  is  offering  two  choices  for  financing: 

■  A  3'year  loan  with  an  annual  interest  rate  of  3.5%. 

m  A  3-year  loan  with  an  annual  interest  rate  of  9^%  and  a  $1,1 
rebate. 

With  which  choice  do  you  pay  less  for  the  car? 


iiiiti 


Set  to  End  mode.  Press  | 
Calculate  the  first  option: 


if  BEGIN  annunciator  is  displayed. 


Keys: 


12 

36 
12500 


Display: 

12.00 


3,5 


0.00 
3.50 
-366.28 
-13,185.94 


Calculate  the  second  option: 


Keys: 


IIS 


9.5 


ma 


0 


Display: 

11.500.00 

9.50 

-368.38 
-13,261.64 


Description: 

Sets  payments  per  year. 
Stores  known  values. 


Stores  first  interest  rate. 

Calculates  payment. 

Calculates  total  interest 
and  principal. 


Description: 

Stores  loan  amount  with 
rebate. 

Stores  second  interest 
rate. 

Calculates  payment. 

Calculates  total  interest 
and  principal. 


The  first  option  costs  slightly  less. 
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Canadian  IMortgages 


In  Canadian  mortgages,  the  compounding  and  payment  periods  are  not 
the  same.  Interest  is  compounded  semi-annually  ^vhilc  pnymcnis  are 
made  monthly.  To  use  the  TVM  application  in  the  HI^-iOB,  you  need  to 
calculate  a  Canadian  mortffigfi  factor  (which  is  an  adjusted  interest  rate) 
to  store  tn//yR. 

For  additinnnl  mforninlinn  on  interest  rate  conversions,  see  the  section 
"Interest  Riilc  (.'oiivcrsinns^'  in  chnpterS. 

Example.  What  is  the  monthly  payment  required  to  fully  amortize  a 
30-year,  S30,000  Canadian  mortgage  if  the  annual  interest  rate  is  12%? 


Keys: 


12 
21 


12 


mm 


Display: 

2.00 

12.36 

12.00 
11.71 


30000 
0_ 
301 


360.00 
-301.92 


Description: 

Stores  known  nominal 
percentage  and  number 
of  compounding  periods. 

Calculates  annual 
effective  rate. 

Sets  payments  per  year. 

Calculates  Canadian 
mortgage  factor  (adjusted 
interest  rate). 

Stores  other  known 
values  for  mortgage. 

Calculates  monthly 
payment  for  Canadian 
mortgage. 
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What  if  . . .  TVM  Calculations 


One  of  ihc  most  valuable  aspects  of  Ihe  HP'10B*sTVM  ;ipplicn[i(^ii  is  ihc 
case  with  which  it  handles  the  question  "what  if . . in  financial  calcula- 
tions. For  example,  one  of  the  most  popular  "what  if, ,    questions  is, 
"What  if  the  interest  rate  changes  to .?  How  will  that  afTcct  my  pay- 
ment?" To  answer  this  questioOr  once  you  have  calculated  a  payment 
based  on  one  interest  rate,  all  you  need  to  do  is  enter  the  new  interest  rate 
nnd  recalculate /*A/r. 

Some  of  the  examples  earlier  in  ihis  manual  have  included  some  brief 
encounters  \^4th  "what  if . . questions,  but  a  more  complete  example 
follows. 

Example.  Vnu  are  about  to  sign  on  the  dotted  line  for  a  30-year, 
S71S,l)0l)  iiuirigagc,  on  a  vacation  home.  The  annual  interest  rale  is  1L2%, 

Part  1 ,  What  will  your  payments  be  at  the  end  of  the  month? 

Set  to  End  mode.  Press  Wbeg/ENDI  if  BEGIN  annunciator  is  displayed. 

Keys:  Display:  Description: 

12  llP/YRJ  12.00  Suls  piiynR-nls  per  ycnr. 

735000  [P3  Slorwi  known  values. 

11.2 
301 

oiFa  0.1 


-7,1 10.88  Calculates  payment. 


Part  2,  Your  company's  regular  payroll  is  generated  every  oihcr  I  Viday, 
The  bank  agrees  to  automatically  draw  payments  of  $3^55.00  out  of  each 
paycheck  (approximately  half  of  what  a  monthly  payment  would  be)  and 
adjust  the  payment  period  accordingly  (26  compounding  periods  per 
year).  What  would  be  Ihe  new  term  of  Ihe  loan? 


3555       IPMTl  -3,555.00  Enters  new  payment, 

26  BIP/YRI  26.00  Sets  payments  per  year 

for  every  two  weeks> 
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514.82 


19.S0 


Calculates  number  of 
biweekly  payments, 

Displays  years  required 
to  pay  off  loan. 


Part  3.  What  if  you  had  monthly  payments  as  m  part  1,  but  chose  a 
15-year  term?  What  would  your  new  payment  be?  What  would  be  the 
total  interest  paid  on  the  contract? 


Keys: 


1211 
15  ■ 


UZQu 


Ml 

iia 

(±) 


Display: 

12.00 

180.00 

-8.446.53 

-1.520.374.70 
-785,374.70 


Description: 

Sets  payments  per  year. 

Stores  new  term. 

Calculates  payment  for 
shorter  term. 

Calculates  total  p^d. 

Displays  total  interest 
paid  on  contract. 


Savings 


Saving  for  College  Costs 

Suppose  you  start  saving  now  to  accommodate  a  future  series  of  cash 
outflows.  An  example  of  this  is  sawng  money  for  college.  To  determine 
how  much  you  need  to  save  each  period^  you  must  know  when  you'll  need 
tlic  money,  how  much  you'U  need,  and  at  what  interest  rate  you  can  invest 

your  tie  I  lu  si  Us. 

Example.  Your  oldest  daughter  will  aitcnd  college  in  12  years  and  you 
arc  starting  a  fund  for  her  education.  She  will  need  $15,000  at  the  begin- 
ning of  each  year  for  four  years-  The  fund  earns  9%  annual  interest,  com- 
pounded monthly,  and  you  plan  to  make  monthly  deposits,  starting  at  the 

oikI  of  Ihc-  current  mnnlh.  The  ilc  posits  t  u;isc  ^vhen  she  begins  college. 
How  much  do  you  need  lu  dcpusit  cudi  nionlhV 
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This  problem  is  solved  in  two  slops.  First  calculate  the  amount  you'll  need 
when  she  starts  college.  Start  with  an  interest  rate  conversion  because  of 
the  monthly  compounding. 


$15,1 


iiiiiiiiiii 


iiiiiiiiiii 


IIIIIIIIIII 


l/YR  -9% 


llllllllll! 


Yearl 


Year  2 


Years 


Year  4 


Keys: 

91 


mm 


1211 


am 


Display: 

aoo 

12.00 


9.38 


Description: 

Stores  annual  nominal 
rate. 

Stores  number  of  com* 
pounding  periods  used 
with  this  nominal  rate. 

Calculates  annual 
encclive  rate. 


When  compounding  occurs  only  once  per  year,  the  effective  rate  and  the 
nominal  rate  arc  the  same. 


938 


Set  to  Begin  mode.  Press 
displayed. 


Stores  cflcctivc  r;itc  as 
annual  rate. 

if  BEGIN  annunciator  is  not 


1 


15000  [P 

4 


1.0 
15. 
4.00 


Sols  1  pnymcnl  pcry<^'ar. 

Stores  annual  withdrawal. 

Stores  number  of  \^th- 
drawals. 
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0,00  Stores  balance  at  end  of 

four  years. 

fPT]  -52,713.28  Calculates  amoiut 

required  when  your 
daughter  starts  college. 

Then  use  that  PV^sihcFV  on  the  following  cash  flow  diagram,  and  cal- 
culate the  PMT. 


FVffom  A 
previous 
calculation. 


l/YR  -9% 


4  * 


1 


142 


143 


144 


PMT-? 


Set  to  End  mode.  Press 


if  BEGIN  annunciator  is  displayed. 


0~ 


121 

144 


52,713.28 
0.00 

12.00 
144.00 

9.00 
-204,54 


Stores  amount  you  need. 

Stores  amount  you  are 
starling  with. 

Sets  payments  per  year. 

Stores  number  of 
deposits. 

Stores  intcrc<^t  rate. 

Calculates  monthly 
deposit  required. 


Gains  That  Go  Untaxed  Until  Withdrawal 

You  can  use  the  TVM  application  to  calculate  the  future  value  of  a  tax- 
free  or  tax-deferred  account.  (Current  tax  laws  and  your  ucome  deter- 
riiine  \vlicthcr  both  interest  and  principal  arc  tax-free.  You  can  solve  for 
either  case.) 
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The  purchasing  power  of  iliat  future  value  depends  upon  the  inriation  rate 
and  the  duration  of  the  account. 


Example,  You  arc  considering  opening  a  Lax-deferred  account  wiih  a 
dividend  rale  orai75%-  Ifyou  invcsl  $2,000  a1  (he  beginning  of  each  yc;ir 

for  35  years,  how  much  will  he  in  the  iitciuinl  M  rclircmcnl?  I  I*>w  nuich 

ml]  you  have  paid  into  the  account?  How  much  interest  will  you  have  you 
earned?  If  your  post-retirement  tax  rate  is  15%,  what  wll  the  after-lax 
ftilnrc  value  of  ihc  accoiml  he?  Assume  lhal  nnly  Uic  inlcrcsl  is  taxed 
(assume  the  principal  was  taxed  before  deposit).  What  is  the  purchasing 
power  of  that  amount,  in  today's  dollars,  assuming  an  8%  inflation  rate? 


Set  to  Begin  mode.  Press  H 
displayed. 


if  BEGIN  annunciator  is  not 


Kays: 


1 

35  El 
8.175 


am 


20DD  FaI  [PMTI 


fRCLl  [PMtl  S 


(±] 


15|*)B 


Display: 


1.00 


8.18 
0.00 

-2,000.00 
387,640.45 


-70,000.00 


317,640.45 


47,646.07 


Q  339,994.39 


Description: 

Sets  1  payment  per  year* 

Stores  number  of  periods 
and  interest  rate. 

Stores  amount  you  start 
with. 

Stores  amount  of  annual 
payment. 

Calculates  amount  in 
account  M  rotircmcnf. 

Calculates  amount  you 
have  paid  into  account  by 
retirement. 

Calculates  interest 
account  has  earned  by 
rclircmcnt. 

Calculates  taxes  at  15% 
of  interest. 

Calculates  after-tax  FK 
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339,994.39  Stores  after-tax  future 

vnluc  III  FK 

8  It/YRl  0  fPMTI  fPVl      -22,995.36  Cali:ul,UCs  prcscnl-vdluc 

purchasing  power  of 
afler-taxFK  assuming  an 
8%  inflation  rate. 


Value  of  a  Taxable  Retirement  Account 

This  problem  uses  the  TVM  application  to  calculate  the  future  value  of  a 
taxuMc  retirement  account  that  receives  regular,  annual  pn^-mcnis  begin- 
ning today  (Begin  mode).  The  annual  tax  on  the  interest  is  paid  out  of  the 
account.  (Assume  the  deposits  have  been  taxed  already*) 

Example.  If  you  invest  $3,000  each  year  for  35  years,  with  dividends 
taxed  as  ordinary  income,  how  much  will  you  have  in  ttic  .iccount  at  rctire- 
menl?  Assume  an  annual  dividend  ra\ti  of  8.175%,  a  tax  rate  of  28%,  and 
that  payments  begin  today.  What  is  ihc  purchasing  power  of  thai  amount 
in  toda/s  dollars,  assuming  8%  inflation? 

Set  to  Be^n  mode.  Press  Bl  BEG /END)  if  BEGIN  annunciator  is  not 
displayed. 

Keys:  Display:  Description: 


1  BIP/Yfll  1.00  Sets  1  payment  per  year, 

35  [n]  35.00  Stores  number  of  pay- 

ment periods  until 
retirement, 

8.175  B  28  (%]  B      5.89  Calculates  interest  rale 

diminished  by  tax  rate. 

II/YRI  5.89  Stores  adjusted  interest 

rate. 

0  [p7)  0.00  Stores  amount  you  are 

starting  mih. 

3000  -3,000.00  Stores  amount  of  annual 

payment. 
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  345,505.61  Calculates  amount  in 

account  at  retirement. 

8  BZiBl  0  IPMTJ  iPyl      "23,368.1 1  Calculates  present-value 

purchasing  power  off  K 
assuming  an  8%  mdation 
rate. 


Cash  Flow  Examples 


wrap^Around  Mortgages 

A  wap-around  morlgogc  is  a  combination  of  rcfmancing  a  mortgage  and 
borrowing  against  real  estate  equity.  Usually  the  two  unknown  quantities 

in  I  lie  wiiippcil  morlj^a[',c  arc  (he  new  piivincni  :uul  llio  rale  of  return  to 

the  lender.  To  arrive  at  a  soluiionp  you  need  to  use  both  the  TVM  and  the 
cash  flow  applications. 

Example.  You  have  82  monthly  payments  or $754  IcR  on  your  8%  mor(- 

ys^i'X.  ItMving  a  rcni:ujiin[:  balance     S4/.M(1.^I!.  Von  wmikl  like  to  wrap 

that  mortgage  and  borrow  an  additional  $35,000  for  anotlicr  investment. 
You  nnd  a  lender  who  is  wiling  to  "wrap"  an  $82,510.22  mortgage  at 
9,5%  for  15  years.  What  arc  your  new  payments  and  what  return  is  the 
lender  getting  un  this  wrap  around  mortgage? 

The  payment  calculation  is  a  straightrorward  TVM  payment  calculation 
using  the  new  amount  as  the  PV. 

Set  to  End  mode.  Press  MlBEQ/ENDI  if  BEGIN  annunciator  is  displayed. 
Keys:  Display:  Description: 

■rCLEAR  ALLI  0.00  Clears  all  registers. 

1 2  BIP/YRI  1 2.00  Scis  payments  per  year. 


82510.22  gy]  82,510.22  Stores  loan  amount  on 

which  your  new  payment 
is  calculated. 
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9.5 
0 
15 


9.50 
0.00 

ieo.< 


-861.59 


Stores  interest  rate. 

Stores  fmal  balance. 

Stores  number  of 
monthly  payments  you 
will  make. 

Calculates  your  new 

paymenl- 


Then,  to  calculate  the  lender's  return^  enter  cash  Hows  that  represent  the 
complete  picture  of  the  wrap*around  mortgage  from  the  tender's  point  of 


view: 


47,510.22 


-754.00 


Y  -82.510,22 


661^9 


1 1 1 1  1 1  f  t 

1^2>r3^4w  ^82^  83  84 


180 


When  you  group  the  above  cash  flows,  you'll  Fuid  that: 

CFo  =  47^10.22  -  82,510.22  =  -35,000.00 
CFi  =  861.59  -  754.00  =  107.59 

N, -82 
CFj  -  86159 

N2  »  180  -  82  =  98 
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Keys: 

35000(59 


754 


30 


82 


160  082 


Display: 

CFO 

-35.000.( 

CF1 
107.59 

n1 

82,00 

CF2 
861.59 

n2 

98.00 
10.16 


Description: 


Enlcrs  $.15,1 

amount. 


in 


for  loan 


Enters  act  payment  for 
first  82  months. 


Enters  number  of  times 
[layment  occurs. 

Enters  net  payment  for 
next  98  months. 

Enters  number  of  times 
payment  occurs. 

Calculates  annual  return, 


Net  Future  Value 

The  net  future  value  can  be  calculated  by  using  the  TVM  keys  to  slide  the 
net  present  value  (NPV)  forward  on  the  cash  flow  diagram. 

Example:  Value  of  a  Fund.  You  have  made  (he  follomng  deposits 
over  the  past  two  years  into  a  money  market  fund  earning  8.8%.  What  is 
the  current  balance  of  the  account? 


1.2.3,4.5.6,7.8.9.10.11.12J3J4J5 


I  I  rr"(  I  1 


16|  1 7j  18^19,a0j21  [^2|23|24j 


-7.500 


l/YR  -  8.8% 


i  -12. 


Current  Date 
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Set  to  End  mode.  Press 


if  BEGIN  annunciator  is  displayed. 


Keys: 

■l6LfeAR  aLLI 
12 

12000  ea 


Display: 


3000  FTH 


7500  m 


2000  m 


8.8 


am 


24 
0 


ITIU 


.00 


12.00 

CFO 
-12.01 

CF1 
0.00 

n1 
2.00 

CF2 
-3.1 

n2 
3.00 

n3 
9.00 

CF4 

-7,500.00 

n5 
3.00 

CF$ 

-2.000.00 
8.80 

-29,203.14 


0.00 

34,800.58 


Description: 

Clears  all  registers. 
Sets  payments  per  year. 
Enters  initial  cash  flow. 

Enters  amount  in 
group  1. 

Enters  number  of  times 
payment  occurs. 

Enters  amount  in  group 
2. 

Enters  number  of  limes 
payment  occurs. 

Enters  number  of  times 
payment  occurs. 

Enters  cash  flow  group  4. 

Enters  number  of  tunes 
payment  occurs. 

Enters  cash  flow  group  6, 

S[urc:s  annual  mterest 
rate. 

Calculates  net  present 
value  (NPV),  automati- 
cally stored  as 

Stores  known  values. 

Calculates  net  future 
value. 
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A 

Assistance,  Batteries,  and  Service 


Wo  at  Hewlett-Packard  are  committed  to  pro\idiiig  you  \nth  ODgobg 
support.  You  can  obtain  answers  to  questions  about  using  your  calculator 
from  our  Calculator  Supporl  department. 

Please  read  ^'Answers  to  Common  Questions"  before  contacting  us.  Our 
e;q>criencc  has  shown  that  many  of  our  customers  have  similar  qucstJons 
about  our  products.  If  you  don't  find  an  answer  to  your  question,  you  can 
contact  us  using  the  address  or  phone  number  listed  on  the  Inside  back 
cover. 


Answers  to  Common  Questions 

Q:  Vm  not  sure  if  the  calculator  is  malfunctioning  or  if  I'm  doing  nnme* 
thing  incorrectly.  How  can  I  determine  if  the  calculator  is  operating  prop- 
erly? 

A:  The  diagnostic  self-test  is  described  on  page  121, 

Q!  My  numbers  contain  cuaimas  instead  of  periods  as  decimal  points. 

How  do  I  restore  the  periods? 
A:  Press  IE)  (page  28). 

0:  How  do  I  change  the  number  of  decimal  places  that  the  HP-lOB 
displays? 

A:  Press  BiDtSPI  and  the  number  of  decimal  places  that  you  want 
(page  27), 

Q:  What  does  an  "E"  in  a  number  (for  example,  2 JIE- 13)  mean? 


lie     A:  At»litwiMt  Battoff^,  wid  9«vlcf 


A:  l:-\pont'ni  of  icn  (for  uxjimplc.  Z51 X  lO""),  Refer  to  "Scientific  and 
Engineering  Notation"  on  page  27. 

Q:  Why  do  I  get  a  wrong  answer  or  the  no  SoLullon  message  when  using 
TVM? 

A;  Be  sure  to  enter  a  value  for  four  of  the  five  TVM  values  before  you 
solve  for  the  fifth,  even  if  one  of  the  values  is  2ero.  (Don't  forget  to  store  a 
zero  for  [Fv]  if  you  cmiiplutcly  pay  oFf  a  loan.)  CIcMrim;     the  rt'iiislcrs 
CKjlEAH^ALLh  before  entering  your  known  values  accomplishes  the 
same  thing.  Check  to  see  that  the  calculator  is  in  the  appropriate  payment 
mode  (Be^n  or  End  mode)  and  that  P/YR  is  set  correctly, 

Q:  How  can  I  change  the  sign  of  a  number  in  a  list  of  cash  Hows? 

A:  You  must  replace  the  cash  fiow  entry.  "Viewing  and  Replacing  Cash 
Rows*'  is  discussed  on  page  79. 

Q:  What  does  pend  in  the  display  mean? 

A:  An  arithmetic  operation  is  pending  (in  progress). 
Q:  What  docs :  in  the  display  mean? 

A:  The  IINPUTI  key  has  been  pressed,  or  two  values  have  been  returned 
(page  25). 

Q:  Why  is  IRR/YR  brgcr  than  I  expected? 

A;  This  is  IRR  p&ryear.  To  sec  a  periodic  IRR,  divide  IRR/YR  by  P/YR. 


Environmental  Limits 

To  maintain  product  reliability,  you  should  avoid  getting  the  calculator 
wet  and  observe  the  following  temperature  and  humidity  limits: 

■  Operating  temperature:  0*  to  45*0  (32"  to  IIS'F)- 

■  Storage  temperature:  -2(rto65*C  (-4*  to  149**F), 

■  Operating  and  storage  humidity:  90%  relative  humidity  at  40"C 
(104*F)  maximum. 
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Notse  Declaration*  In  ihc  operator  position  under  normal  operation 
(per  ISO  7779):  LpA  <  70dB. 


Power  and  Batteries 

The  calculator  is  powered  by  three  butlon  cell  batteries^  ExpeciuJ  iMiUcry 
life  depends  on  how  the  calculator  is  used  and  the  chemical  content  oi  the 
battery. 

Use  only  fresh  button-cell  batteries.  Do  not  use  rechargeable  battcrtcSp 


Low  Power  Annunciator 

When  the  low  battery  annunciator  (CD)  comes  on,  you  should  replace 
the  batteries  as  soon  as  possible. 

Ifthe  battery  annuiiLiator  is  on  and  the  display  dims,  you  may  lose  data. 
The  ALL  CLr  message  is  displayed  if  data  is  lost  due  to  low  power. 


Battery  Specifications 

Your  HP  calculator  requires  three  l.5-volL  button-cell  baltcrics.  We 
rcconunciid  using  cither  alkaline  or  silvcr-oxidc  type  batteries.  Do  iioi  iixc 
}vvhtir^cnh!r  h.sttcrh^'^  Use  batteries  from  the  following  list,  or  use  another 
niamifaclurcr's  equivalent. 


Alltalinc  Silver  Oxide 


Panasonic  LRU  Panasonic  SR44W  or  SP357 

Evcrcadv  A76  Bvercady  357 

nnraccli  LR44  RAY-O-VAC  357 

Vatl;»  VI3GA  Varta  V357 

Kodak  KA7<j  Toshiba  LR44 
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Installing  Batteries 


1-  Have  ihrcc  fresh  bulton-cell  batteries  at  hand.  Only  touch  batteries 
by  their  edges.  Wipe  each  battery  with  a  lint-frcc  cloth  to  remove 
dirt  and  oil* 

2.  Makt:  sure  ihc  calciilator  Is  off.  You  will  lose  memory  if  the  bat- 
teries are  removed  when  the  calculator  is  on.  Do  not  press  [5]  again 
until  the  entire  procedure  for  chan^png  batteries  is  completed. 

3.  Hold  the  calculator  as  shown*  To  remove  the  battery  compartment 
door,  press  down  and  outward  on  it  until  it  slides  ot)  (away  from  the 
center). 


4.  Turn  the  calculator  over  and  shake  the  batteries  out. 


Q        Do  not  mutilate,  puncture,  or  dispose  of  batteries  In 
V        fire.  The  batteries  can  burst  or  explodot  releasing 
Warning    hazardous  chemicals. 


S.  Hold  the  calculator  as  shown  and  stack  the  batteries  in  the  battery 
compartment.  Orient  the  batteries  according  to  the  diagram  inside 
the  battery  compartment.  Be  sure  the  raised  and  flat  ends  match  the 
diagram. 
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6.  Slide  the  tab  of  (he  battery-coitip^rtineDt  door  back  into  the  slot  in 
the  calculator  case. 


Determining  if  the  Calculator  Requires 
Service 

U^c  these  guidelines  lo  determine  U  ilic  calculau>r  requires  service.  If 
Ihcsc  procedures  confirm  Ihal  (he  cjilculator  is  nol  functioning  properly, 
read  the  section  "If  the  Calculator  Requires  Service"  on  page  124, 

■  The  calculator  won't  turn  on  (nothing  Is  fn  the  display): 

1.  Reset  the  calculator.  Hold  down  the  \G\  key  and  press  (P7)  at 
the  same  \hm\  Ti  jnay  be  necessary  to  repeat  the  reset  keys- 
trokes several  limes. 

2.  Erase  memory.  Tress  and  liold  down  [cj,  Uicn  press  and  hold 
down  both  |N]  and       Memory  is  cleared  and  the  ALL  CLr 
message  is  diRplayed  when  ynii  relencp  all  three  keys. 

3.  If  the  calculator  fails  lo  respond  alter  steps  1  or  2,  replace  the 
batteries  (page  119). 

4.  If  l!ic  calculaic^r  fails  lo  respond  after  step  3,  remove  the 
batteries  (page  119)  and  lightly  press  a  coin  against  both  calcu- 
lator battery  contacts.  Put  the  batteries  back  m  and  turn  on  the 
calculator  It  should  display  ALL  CLr. 

If  steps  1  through  4  fail  to  restore  calculator  operation,  it  requires 
sennce. 
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■  The  calculator  doesn't  respond  lo  keyslfokea  (nothing 
happens  when  you  press  the  keys); 

1 .  Reset  the  calculator  (see  step  1  above), 

2.  Erase  memory  (see  step  2  above). 

3.  If  the  calculator  fails  to  respond  aflcr  steps  1  and  2»  remove  the 
batteries  (page  119)  and  lightly  press  a  coin  against  both  calcu- 
lator battery  contacts.  Put  the  batteries  back  in  and  turn  on  the 
calculator.  It  should  display  ALL  CLr, 

If  steps  1  through  3  fail  to  restore  calculator  function,  the  calculator 

requires  scmcc. 

a  The  calculator  responds  to  keystrokes  but  you  suspect 
that  It  is  malfunctioning: 

1 .  Do  the  self-*test  (described  below).  If  the  calculator  fails  the  self 

test,  il  requires  servrcc- 

2.  If  the  calculator  pa^^^cs  the  selt-tcsi,  il  is  likely  thai  you  vc  made 
a  mistake  in  operating  the  calculator.  Try  rereading  portions  of 
the  manual,  and  check  "Answers  to  Common  Questions"  on 
page  116, 

3.  Contact  the  Calculator  Support  department.  The  address  and 
phone  number  are  listed  on  the  inside  back  cover. 


Confirming  Calculator  Operation— the  Self- 
Test 

If  the  display  can  be  turned  on,  but  it  appears  that  the  calculator  is  not 
operating  properly,  you  can  do  a  diagnostic  self-test.  To  run  the  self-test: 

1-  First,  lii^Kt  di>\vn  the  (c)  key,  then  pres*;  |PMT|  iw  ihc  same  rime. 

2.  Press  any  key  four  limes,  ami  watch  the  display  as  various  pallerns 

are  displayed.  After  pressmg  the  key  four  limes,  the  calculator 
displays  the  copyright  message  COPr.  HP  1987  momcnlarily,  and 
then  the  message  01 .  This  indicates  the  calculator  is  ready  for  the 
key  test. 
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3.  Starling  at  (he  upper  Icfl  corner  (|N])  iiiui  moving  from  left  ti'  rii^^fil. 

press  eacb  key  in  the  lop  row.  Then,  moving  left  to  right,  press  each 
key  in  the  second  row,  third  row,  etc,  until  you've  pressed  each  key. 

■  If  you  press  l!io  keys  in  ihe  proper  order,  and  ihcy  arc  Tunction- 
ing  properly,  the  calculator  displays  two-digit  numbers.  (The 
calculator  is  counting  the  keys  using  hexadecimal  base.) 

■  If  you  press  a  key  out  of  order,  or  tf  a  key  isn*t  functioning 
properly,  (he  next  keystroke  displays  10  -  FAIL,  followed  by  a 

onC'digil  number.  If  y<ni  reeeived  llie  iiie^s;ii'.e  iieeaiisL-  you 

pressed  a  key  out  of  order,  you  should  reset  the  calculator  (hold 
down  (C]  and  press  [^)  and  start  the  self-test  over,  ir  you 
pressed  the       in  order,  but  got  this  message,  the  calculator 
requires  service. 

4.  When  (he  keyboard  test  has  been  completed,  the  calculator  displays 

a  message: 

■  The  calculator  displays  10  -  Good  if  il  passed  the  self^test. 

■  The  calculator  displays  10  -  FAIL,  followed  by  a  one-di^t  hexa- 
decimal number  1  lllrou^^^  F,  If  it  faile  d  [he  self-test.  If  the  cal- 
culator failed  the  scir-ic:)i,  it  requires  service  (page  124). 
Hieliule  :l  ei^py  of  the  fail  message  mth  the  calculator  when  you 
ship  it  for  service. 

5.  tf  (he  calculator  failed  the  self-tesl,  rerun  (he  test  to  verify  the 

results. 

6.  exii  ihe  self-test,  reset  the  calculator  (hold  down  [C]  and  press 

ipyj). 

To  start  a  continuous  self-lcst  (like  the  one  performed  at  the  factory), 
hold  down  [c]  then  press  (FV]-  This  test  displays  various  patterns  and  the 
copyright  message,  then  automatically  repeats.  The  lest  continues  until 
you  press 
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Limited  One-Year  Warranty 


What  Is  Covered 

Vie  calculator  (except  for  the  halicrics,  or  daniai-e  caused  by  ihc  hal- 
teries)  is  warranted  by  Hewlett'Packard  against  dejects  in  matcriats  and 
workntanship  for  one  year  from  the  date  of  Ofignal  purchase.  If  you  sell 
your  unit  or  give  it  as  a  gjf(,  the  warranty  is  automatically  l  rnn<;fcrrcd  to 
the  new  owner  and  remains  in  effect  for  the  original  one-year  i^  rlod. 

During  the  warranty  periml,  wc  will  repair  or,  A  our  Oji|ii>ii.  ri;j^laee  :il  no 

charge  a  product  that  proves  to  be  defective,  provided  you  return  the 
product,  shipping  prepaid,  to  a  Hewlett-Packard  service  center  (Replace* 
mcnt  may  be  with  a  newer  model  of  equivalent  or  better  functionality.) 

This  warranty  gives  you  specific  legal  rights^  and  you  may  also  have  other 
rights  that  vary  from  state  to  state,  pro^nce  to  province,  or  country  to 
country. 

What  Is  Not  Covered 

Batteries,  and  damage  caused  by  the  batteries,  are  not  covered  by  the 
Hei^ett'Packard  warranty.  Check  with  the  battery  manufacturer  about  bat- 
tery and  battery  leakage  warranties. 

Tills  wiirrarily  does  noj  api^Iv  if  the  [>ru(lucl  Iia^  l'L*en  damaged  by  accident 
or  misuse  or  as  the  result  uf  :)Crvicc  or  mudifieiitjon  by  Other  than  an 
authorized  Hewlett-Packard  service  center. 

No  other  express  warranty  is  ^ven.  The  repair  or  replacement  of  a 
product  is  your  exclusive  remedy.  ANY  OTHER  IMPUED  WAR- 
RANTY OF  MERCHANTABIUTY  OR  FITNESS  IS  LIMITED  TO 

THE  ONE-YEAR  DURATION  OF  THIS  WRITTEN  WARRANTY- 

Some  states,  provinces,  or  countries  do  not  allow  limitations  on  how  long 
iin  iniplicJ  ^sarranty  lasts,  so  the  above  limitation  may  not  applv  lo  voil 

IN  NO  EVENT  SHALL  HEWLETT-PACKARD  COMPANY  BE 
UABLE  FOR  CONSEQUENTIAL  DAMAGES.  Some  slates,  pro- 
^nccSr  or  countries  do  not  allow  the  exclusion  or  limitation  of  incidental 
or  consequential  damages,  so  the  above  limitation  or  exclusion  may  not 
apply  to  you. 
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Products  arc  sold  on  the  basis  of  spLcification*;  applicable  :\l  llic  lime  o1 
manufaclure.  Hewlett-Packard  shall  have  no  obligation  to  modiry  or 
update  products,  once  sold. 


Consumer  Transactions  in  the  United  Kingdom 

This  warranty  shall  not  apply  to  consumer  transactions  and  shall  not  anbcl 
the  statutory  rights  of  a  consumer.  In  relation  to  such  transactions,  the 
rights  and  obligations  of  Seller  and  Buyer  shall  be  determined  by  statute;. 


If  the  Calculator  Requires  Service 

Hewlett-Packard  maintains  service  centers  in  many  countries.  These 
i\  titi.  f,s  will  re  pair  a  ciik  ulnlor,  or  replace  it  with  the  sanic  model  or  one 
of  c(|uul  or  greater  value,  whether  it  is  under  warranty  or  not.  There  is  a 
scr\ice  charge  For  sendee  afler  the  warranty  period.  Calculators  normally 
arc  serviced  and  rcshipped  ^\ithin  five  working  days. 

Obtaining  Service 

■  in  the  United  States:  Send  the  calculator  to  the  Corvallis  Service 
Center  listed  on  the  inside  of  the  back  cover, 

■  In  Europe:  Contact  your  Hewlett-Packard  sales  orTice  or  dealer,  or 
Hewlett-Packard's  European  headquarters  for  the  location  of  the 
nearest  service  cciHcr.  Do  not  ship  the  cakulaior  for  service  without 
first  contacting  a  Hewted-i'QckQrd  office. 

Hewlett-Packard  S.A, 
150,  Route  du  Nant-d'Avril 
P.O.  Box  CH1217Mcyrin2 

Geneva,  Sv^tzcrland 
Telephone:  (022)  780  81 11 
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■  In  other  countries:  (_  otUiici  vour  f  Icwlcn-Pack;irj  sulcs  <>flit:c  oi 

# 

dealer  or  write  to  the  Corvatlis  Service  Center  (listed  on  the  inside  of 
the  back  cover)  for  the  location  of  other  service  centers.  If  local 
service  is  unavailable,  you  can  ship  the  calculator ,to  the  Corvallis 
Service  Center  for  repair. 

All  shipping,  reimportation  arrangements,  and  customs  costs  are  your 
responsibility. 

Service  Charge 

There  is  a  standard  repair  charge  for  out-of-warranty  service.  The 
Corvallis  Service  Center  (listed  on  the  inside  of  the  back  cover)  can  tell 
you  how  much  this  charge  is.  The  full  charge  is  subject  to  the  customer's 
local  sales  or  value-added  tax  wherever  applicable. 

Calculator  product?;  damaged  by  accident  or  misuse  arc  not  covered  by 
the  fixed  ,scrvicc  charges.  In  these  cases,  charges  are  mdividually  deter* 
mined  based  on  time  and  material. 

Shipping  instructions 

if  your  calculator  requires  ser^^ce,  ship  it  to  the  nearest  authorized  sendee 
center  or  collection  point. 

■  Indudc  yonr  refurn  .address  iiml  description  of  the  problem. 

■  Include  proof  of  purdiu^c  dale  if  the  warranty  ha±>  iiuL  cxpiR-d. 

■  Include  a  purchase  order^  check,  or  credit  card  number  plus  expira- 
tion date  (VISA  or  MasterCard)  to  cover  the  standard  repair  charge^ 

■  Ship  the  calculator  in  adequate  protective  packaging  to  prevent  dam- 
age. Such  damage  is  not  covered  by  the  warranty^  so  we  recommend 
that  you  insure  the  shipment. 

■  Pay  the  shipping  charges  for  delivery  to  the  Corvallis  Service  Center, 
whether  or  not  the  calculator  is  under  warranty. 
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Warranty  on  Service 


Scnicc  is  warranted  against  defects  in  materials  and  workmanship  for  90 
(lays  from  the  date  of  semce. 

Service  Agreements 

In  the  U.S.,  a  support  agreement  is  available  for  repair  and  service.  Refer 
[o  (liL-  InriLi  liL  (he  from  of  the  manual.  For  addtiionat  information,  contact 
tlio  Corvallis  Service  Center  (see  the  inside  of  the  back  cover). 


Regulatory  Information 

U.S.A.  The  HP-lOB  generates  atid  uses  radio  frequency  energy  and  may 
interfere  widi  rinlio  and  television  reception.  The  aikulalor  ctnuj'lii's  witli 
the  limits  for  a  Class  B  computing  device  as  specified  in  Subpart  J  of  Part 
15  of  FCC  Rules,  which  provide  reasonable  protection  against  such 
interference  in  a  residential  installation.  In  the  unlikely  event  that  there  is 
interference  to  radio  or  lcle%ision  reception  (which  can  be  determined  by 
turning  the  HP-lOB  off  and  on  or  by  removing  the  batteries),  try  the 
following: 

■  Reorienting  the  receiving  antenna. 

■  Relocating  the  calculator  with  respect  to  the  receiver. 

For  more  information,  consuh  your  dealer,  an  experienced 
radio/television  technician,  or  the  follo^ring  booklet,  prepared  by  the 
Federal  Communications  Commission:  How  lo  fdcniify  and  Resolve 
Radio-Tl'' Interference  Problems.  Thk  hookU  i  iv  nvailabic  from  the  U.S. 
Govcrnnicn!  Printing  Office,  Wiishingiou,  O.C.  20402,  Stock  Number 
004-000-00345-4,  At  the  first  printing  of  this  manual,  the  telephone 
number  was  (202)  783-3238, 

West  Germany,  The  HP-lOB  complies  with  VFG  1046/84,  VDE 
0871B,  and  similar  noninterference  standards.  If  you  use  equipment  that  is 

not  aufhnrircd  hy  Hcwlcll-Pncfcard.  that  system  conrij^urnlion  ha*;  to  com- 
ply with  the  rcquircmcnis  ol"  Tatagraph  2of  the  German  Federal  Gazette, 
Order  (VFG)  1046/84,  dated  December  14, 1984. 
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B 

More  About  Calculations 


IRR/YR  Calculations 

The  ca!cuI;Uor  dclerniincs  IRR/YR  for  a  set  of  cash  flows  Using 
mathematical  formulas  thai  "scarcli"  for  the  answer.  The  process  finds  a 
solution  by  estimating  an  answer  and  then  using  that  estimate  to  do 
another  calculation  — this  is  called  an  iterative  process. 

In  most  eases,  the  calculator  finds  the  desired  answer^  since  there  is  usu- 
ally oniy  one  solution  to  the  calculation,  However,  calculating  TRR/YR  for 
ccriaiii  sets  of  cash  flows  is  more  complex.  There  maybe  more  than  one 
(or  no)  mathematical  solution  to  the  problem,  in  these  cases,  the  calcula- 
tor displays  a  message  to  help  you  interpret  what  has  happened. 

Possible  Outcomes  of  Calculating  IRR/YR 

These  are  the  possible  outcomes  of  an  IRR/YR  calculation: 

■  Case  1 .  The  calculator  displays  a  positive  answer.  This  is  the  only 
positive  answer.  However,  one  or  more  negative  answers  may  eust. 

■  Case  2.  The  calculator  finds  a  nc^^aiiw.  answer  hut  a  single  positive 
answer  also  exists.  It  displays:  POS  Irr  ALSO,  To  see  the  negative 
answer,  press  (♦]  to  clear  the  message.  To  search  for  the  positive 
answer,  you  must  input  a  f  uct^s,  (Refer  to  "Bntering  a  Guess  for 
IRR/YR^'*  below).  There  miglu  also  be  additional  negative  answers. 

■  Case  3.  The  calculator  displays  a  negative  answer  and  no  message. 

This  is  the  only  answer. 

■  Case  4.  The  calcnlnlor  displays  the  message:  Error  -  Soln.  This 
iiulicalcs  [fial  iht:  cak  ukilitxi  is  very  complex.  Tl  might  involve  more 
than  one  positive  or  negative  answer^  or  there  may  be  no  solution.  To 
continue  the  calculation,  you  must  store  a  guess  (see  below). 
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■  Case  5.  The  calculator  displays:  no  SoLulion,  Tiicrc  is  no  answer. 
This  situation  might  be  the  result  of  an  error,  slk  Il  as  u  iniMakc  in 
keying  in  the  cash  ffews.  A  common  mistake  that  results  in  this  mes- 
sage is  putting  the  wrong  sign  on  a  cash  flow.  A  valid  cash-flow  series 
for  an  IRR/YR  calculation  must  have  at  least  one  positive  and  one 
negative  cash  flow. 

Halting  and  Restarting  IRR/YR 

The  search  tot  IRR/YR  may  take  a  relatively  long  time.  Vuu  can  liaii  ihc 
calculation  at  any  lime  by  pressing  the  O  key.  The  message:  InlErruPiEd 
is  displayed.  Pressing  Q  now  displays  the  current  estimate  for  IRR/YR. 
You  can  resume  the  calculation  by: 

■  Pressing  |STOI  BiIrr/YRI  while  the  current  estimate  is  displayed  in 
the  calculator  line.  This  continues  the  calculation  from  where  it  left 
off. 

■  Storing  a  guess  for /RA/yR,  discussed  below. 

Entering  a  Guess  for  IRR/YR 

To  enter  a  guess,  key  in  an  estimate  of  IRR/YR  and  then  press  ISTOI 
BIlRR/YRL  You  can  enter  a  guess  for at  these  times: 

■  Before  beginning  the  calculation.  A  fairly  accurate  guess  can  reduce 
the  time  required  to  calculate  an  answer  and  reduce  the  chance  of  the 
calculator  soMng  for  an  undesirable  negative  solution. 

■  After  you've  interrupted  the  calculation. 

■  After  the  calculator  has  halted  the  calculation  due  to  any  of  the 
aforementioned  cases.  However,  for  cases  3  and  5,  no  Other  solutions 
^11  be  found. 

Wlicn  t  alcTilanni;  IRR/YR  iisin^  a  t^iicss,  the  calculation  halts  when  it 
finds  an  answer.  However,  there  may  be  additional  positive  or  negative 
answers,  or  no  true  solution  at  all.  You  can  continue  searching  for  another 
solution  by  halting  the  calculation  and  entering  a  diHcrcnt  guess. 

One  way  to  oblnin  a  ^oott  guess  tor  IRR/YR  is  to  calciilafc  the  S'FVfctr 
various  inlercsl  rales.  Since  IRR/YR  is  the  interest  rate  at  which  NFi^ 
equals  zero,  iho  best  estimate  of  IRR/YR  is  the  interest  rate  that^elds 
the  value  for  NPy  closest  to  zero. 
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Effect  of  Using  S*-  to  Correct  Data 

The  HP-lOB  stores  the  slalistieal  iniinhcr^.  In  an  "accumulated"  fashion.  It 
doesn't  store  every  number  thai  you  cnicr,  but  rather  it  perform";  inter- 
mediate calculations  when  you  press  the      key.  The        ^^y  performs 
the  opposite  intermediate  calculations  to  cQcOively  remove  a  number  or 
pair  of  numbers  from  the  stored  results. 

When  correcling  statistical  data,        docs  not  delete  rounding  errors 
that  may  occur  during  the  mtcrracdiatc  calculations  done  by  dT].  Hiuk, 
subsequent  results  for  corrected  data  may  be  different  than  Tor  data  (hat 
was  entered  originally  wihout  having  (o  use  IHE)-  Ho^^'c^'c^,  ihc 
difference  wH  not  be  serious  unless  the  incorrect  data  has  a  very  large 
magnitude  compared  with  the  correct  values;  in  this  case,  you  may  want  to 
clear  the  statistical  registers  and  re-enter  the  data. 


Range  of  Numbers 

The  largest  positive  and  negative  numbers  available  on  the  calculator  are 
±9.99999999999  x  10*";  the  smallest  positive  and  negative  numbers  avail 
able  are  ±  1 X 10'^.  Underflow  displays  a  zero.  Refer  to  the  message 
OFLO  in  "Messages"  follovnng  tlus  appendix. 


Equations 


Margin  and  Markup  Calculations 


MAR 


PRC  -  COST 
PRC 


MU  = 


PRC  -  COST 
COST 
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Time  Value  of  Money  (TVM) 

Payment  Mode  Factor:  S  °  0  for  End  mode;  I  for  Begjn  mode, 

P/YR 


Q  =  PV  ^ 


1  + 


100 


xPMTx 


1  - 


1  + 


-N 


100 


1  + 


i% 


-N 


Amortization 

SWT  =  arnminlntcd  Inlcn  st 
YJ'JiN  -  accuiiiulatud  principal 
I  =  periodic  interest  rate 
BAL  is  initiaKy  PV  rounded  to  the  current  display  setting. 

PMT  is  iiutially  PMT  rounded  to  the  current  display  scding. 


I  = 


I/YR 


P/YR  xlOO 
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For  each  payment  amortized: 


INT'  -  BALxi  (IN'f  is  rounded  to  (lie  current  display  selling; 
INT'  =  0  for  period  0  in  Be^n  mode.)  ' 

INT  =  INT  (with  sign  off  ATT) 

PRN  =  PMT  +  im" 

BAL^  =  BALm  +  PRN 

ISNT^  =  HINTm  +  INT 

EPRAf^  -  ^RNm  +  PRN 


interest  Rate  Conversions 


EFF% 


1  + 


NOM% 
mxP/YR 


PfTR 


-  1 


XlOO 


Cash-Flow  Calculations 

i%  =  periodic  interest  rate 

j  =  the  ^oup  number  of  Ihc  cash  flow. 
CFj  =  amount  of  the  cash  flow  for  group 

number  of  times  the  cash  flow  occurs  Tor  grnup /. 
the  group  number  of  the  last  group  of  L  ush  flows. 
Nj  =  ^^E  pt  =  total  number  of  cash  flows  prior  to  group  j, 


«j  = 


NPV  -        +  S  CFj  X 


1  -    1  + 


100 


-"J 


i% 
100 


1  + 


1% 
100 


When  NPV  =  0,  the  solution  for  i%  is  the  periodic  internal  rate  of  return. 
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statistics 


r=^.  7-^, 


Sx  = 


Sy  = 


n 

n 

- 1 

- 

n 

n  -  I 


ax  = 


S,2.iE^ 


/I 


<7V 


r  = 


-  ^)  ( 


E.rv  - 


Ej:Ev 


m  = 


n 


^   y  =  nvc 

m 
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Messages 


Press  [C]  or  li]  to  clear  a  message  from  the  display. 
ALLCLr 

(All  Clear),  Memory  has  been  erased  (page  23). 
bAL 

(Balance)-  Balance  in  an  amortization  schedule  (page  67). 

CF<j> 

(Cusli  Fidvv/),  Cash  flow  number  (page 78), 
COPr  HP  1987 

(Copyright  HP  1987).  Copyright  is  displayed  during  self-test. 

Error  -  Func 
(Error -Function). 

■  Attempt  to  divide  by  zero. 

>  Allcmpl  to  calculate  n!  with  n<  0  or  n  »  noninlci>cr. 

■  Attempt  to  calculate  the  logarithm  of  zero  or  u  negative  number. 

■  Attempt  to  calculate  0**  or  0  raised  to  a  negative  power. 

■  Attempt  to  raise  a  negative  number  to  a  nonintegcr  power. 

■  Attempt  to  calculate  the  square  root  of  a  negative  number. 

Error  -  Full 

(Error  -  Full).  Attempt  to  calculate  an  expression  with  more  than  five 
pending  operations  or  attempt  to  enter  more  Ihun  15  c»sh  flow  groups. 

Error  -  Int 

(Error  -  Interest).  Periodic  interest  percent  is  <  - 100%. 

Error  -  n 

(Error  -  n).  Altcrapl  to  solve  for  ifVR  vriih  N  <  0.999W  or  >  lElO. 
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Error  -  FJr 

(Error  -  Payments  per  Year).  AUcmpL  lo  solve  for  P/VR,  or  slorc  a 
number  in  P/YR  that  U  outside  ihc  legal  range  (1  to  999)  or  is  not  an 
integer 

Error  -  PEr 

(Error  -  Period).  Attempt  to  enter  a  value  in  N^^  that  is  outside  the  legal 
range  (1  to  99)  or  is  not  an  integer. 

Error  -  Soln 

(I-jror '  Siiluljim),  A  .solution  lor  fRR/YR  or  l/YR  may  or  may  nol  cxisi. 
If  ymi  ;irc  ;i[k  in]^iingio  solve  I/YR^  you  may  be  able  lo  perform  the  calcu- 
lation u^inglRR/YR,  If  you  are  attempting  an  IRR/YR  calculation,  refer 
to  page  127. 

Error  •  StAt  (Error  -  Statistics). 

■  Aik^mpt  lo  calculateFio,^",  or  r  with  jr-data  only  (ally-values  equal  lo 
zero), 

■  Attempt  to  calculatex,^,  r,  or  m,  with  alU*  values  equal 

■  Attempt  to  calculate  with  n  equal  to  zero, 

sion  by  zero  or  square  root  of  a  negative  number  occurrred  in  a  statis- 
tics calculation.  Also,  attempt  to  calculatex„  with      =  0. 

Int 

(Interest).  Interest  in  an  amortisation  schedule  (page  67), 
IntErruPtEd 

(Interrupted).  An  IRR/YR^  l/YR^  or  amortization  calculation  was  inter- 
rupted by  pressing 

n  <j> 

(N  )).  Number  of  times  a  cash  flow  of  the  same  ainuunl  occurs  con.^i:<:u- 
tivcly  (page  78). 

no  Solution 

(No  Solution),  No  solution  exists  for  values  entered  (page  127), 
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OFLO 

(Overflow).  The  magnitude  of  a  result  is  too  large  for  the  calculator  to 
handle.  Message  is  displayed  for  a  moment,  then  the  overflow  result  is 
relumed  (±9.99999999999E499).  The  overflow  message  is  also  displayed 
if  an  intermediate  TVM  or  cashflow  calculation  results  in  an  overflow 
condition.  In  this  case,  the  message  remains  in  the  display, 

PEr<P1>  -  <P2> 

(Periods  starting  -  ending).  Displays  beginning  and  ending  parents  for  an 
amortization  schedule  (page  67). 

POSIrrALSO 

(Positive  Internal  Rate  of  Return  Also).  An  IRR/YR  calculation  pro- 
duced a  negative  solution,  A  positive  solution  also  ensts  (page  127). 

Prin 

(Principal).  Principal  in  an  amortization  schedule  (page  67), 
running 

(Running).  A  calculation  is  in  process, 
UFLO 

(Underflow).  An  intermediate  result  in  TVM  is  loo  small  for  the  HP-lOB 
to  process. 

<nnn>  P_Yr 

{nnn  Payments  per  Year),  Temporary  message  showing  number  of  pay- 
ments per  year.  Displayed  for  a  moment  when  you  press  Bl CLEAR  ALLL 

10  - FAIL  n 

(HP-lOB  Fail),  The  self-test  failed;  n  is  the  fail  code  (page  121). 
10 -Good 

(HP-lOB  Good).  The  self-lcsl  is  complete  (page  121). 
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Index 


special  Characters 

0.21 
0,21 
0.21 

a,  21 

0.  28 
G3.28 
S,  31,45 

1,32 

24 

-in 

RTn.  26, 40, 41 

1.  v'l.  40 
[£].41 

[D,  41 
0.41 

(13,85 
(El.  85 
|g-.>:.<ry|.  88 

(151,88 
da,  88 

RW1.88 

Er,85 

EV,85 

Hv^85 

a',  85 

^,95 

(3,22 


I*  M  1,35,37 
,24 

1, 21. 24, 118 
:,24 


Accumulative  discrcpaDCies^  58 

Add  perccDt,  31 
Adjusted  interest  rate,  73 
Advance  payments,  63 
ALLCU,  24, 133 

Amortization,  66 

equations,  130 

interc5[»  66 

loan  balance,  66 

principal,  66 

range  of  payments,  67 

schedule,  68 

single  payment,  69 
Amortization  at  a  glance,  15 
Amortize,  single  payment,  67 
Annual  percentage  rate,  48, 101 
Annualized  yield,  84 
Annuity  account,  61 
Annunciators,  24 
Answers  to  questions,  116 
Application  registers,  29 
APR,  48, 101 

Arithmetic  in  registers,  39 
Arithmetic  operators,  21 
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(CFj),  7,S 

Chain  calculations,  22 
Changing  batteries,  118 

1%CHG!.  116 
Clear  display,  10 
Clear  slalisltcs,  20 
Clearing,  23 
Clearing  messages,  23 
IcLfeAR  aLL|,53 
[D,85 
Colon,  24 
Comma,  28 

Comparing  investments,  71 
Compound  interest,  45, 46 
Compounding 

annuul,  60 

daily,  72 

monthly,  72 

periods,  71 

t^uarlcrly,  72 
Coastanl,  12,35 
Continuous  compounding,  98 
Continuous  memory,  21 
Correcting  statistics,  87 
Correlsition  coeCHcient,  88 
Cost,  11 

Cost  of  no  discount,  96 
Co^t  per  unit,  95 
[CST1,33 
Cursor,  23 


Daily  compounding,  72 
Decimal  point,  26, 28 
Digit  separator,  28 
Digits,  26 
Dim  display,  21 
Discounted  conlraci,  80 
Discounted  mortgage,  99 
~"  1,27,58 
a  28 


Indu 


Display  all  digits,  28 
Display  format,  21 
Dot,  28 

Down  payment,  S3, 55 


Futurcvaluc,  43, 48 
^1, 43, 48, 52 


(53,40 

E,27 
(|].27 

mis.  51, 71 

Eflcclive 

annual  rate,  47 

rntc,  71 
l-ffcctivc  rML\  16 

End  mode,  53 
Entering  a  Guess,  127 
Equations,  129 
amortization,  130 

cash  flow,  VM 

intcfcsl  laic  conversion,  131 

margin  and  markup,  129 

statistics,  132 

TVM,  130 
Equity,  horrmv  against^  112 
Eui^c.  22.  23 
Mtiisc  iiK'niory,  120 
Error  messages,  133 
Estimate  for  IRR%,  127 
Estimate  of^,  88 
Estimate  oty,  88 
Exponents,  27 


Faclorial,  40 
Fees  up  front,  101 
FIX,  26 

rtirccnstiju:  Iviscil  on  liisiory,  95 
Formal  the  display,  26 


Grouping  cash  flows,  77 
Guess  for  WW/YR,  127 

H 

Help  for  questions,  116 
History  based  forecasting,  95 
Home  morlgage,  55 

I 

Individual  retirement  account,  60 
Initial  cash  fbw,  77 

nwFDn.25 

Input  annunciator,  24 
Installing  batteries,  118 
lnt,fi7 
Interest 

compound,  45, 52 

simple,  45 
Interest  conversion  at  a  glance,  16 
Interest  rate  conversion,  7t 

interest  with  Ices,  101 
Interest- only  loan,  102 
Intermediate  result,  41 
Internal  precision,  28 
Internal  rate  of  return, 

17, 49, 75, 83 
Investment  comparisons,  71 
IRA,  60 
IRR,  49 
IRR/YR,  77 

ESbMI,  49,  75 
IRR/YR  m  ;i  >^lance,  18 

/J?/i/yii  Calculations,  127 

1. 48, 52 
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(Kl,  35 
Lciist;,  62 

advance  payments,  63 
Linear  regression,  85, 9J 
EH],  40 

Loan,  with  fees,  101 

Loans,  S3 

interest  only,  ni2 
number  of  payments,  52 
odd  first  payment,  102 


(Mil-  ^5. 37 

Malfunction,  116 
(MM).  33 
Margin,  11,33 
Markup,  11,33 
Maturity  value,  43 
Mean,  88 

weighted,  94 
Memory,  29 

clearing,  23 
Mcmniy  L  vs  M  a  glance,  12 
Mcssui^ I.i3 
Morl^;ii.'c 

Canadian,  105 
discounted,  99 
premium,  99 
wrap-around,  112 

Mutual  fund,  48, 49 

N 

(nD^-lO 
[N)i4H,  52 
n,85 

Natural  logarithm,  40 
Negative 


cash  fbws,  44 
numbers,  22 
sign,  13 
Net  future  value,  U4 
Net  present  value,  17,  49, 80 
Netted  value,  82 
L78 

L  51, 71 
Nominal 
annual  rale,  47 

rate.  71 

Nominal  rale,  16 
i\PV,  77 
(nEv),49.7S 

at  a  glance,  18 


en 


O 


Odd  first  payment,  102 
1,21 
1,21 

One  payment  per  year,  58 
One-numhcf  fuiuiioiis,  25 
One- variable  statistics.  86 
Option  to  buy,  62 


Parentheses,  41 
P;iril,il  first  payment,  102 
l'a>nK'nl\ -IS.  52 
PEND,  :  1 
Percent,  11,31 

change,  32 
Percent  at  a  glance,  11 
Period,  26, 28 
Periodic  rate,  47 
Periods,  48 
f?MB,  48,  52 

Population  standard  deviation,  88 
Positive  cash  flows,  44 
[PflCl,  33 

Premium  mortgage,  99 
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Present  value,  48 
Price,  11 
Prin,  67 

Principijl,  45, 67 
Principal  reduction,  66 
1,48,52 
1. 51, 52, 71 


Q 

Questions,  116 
Quick  reference^  10 

R 


Range  uf  numbers,  129 
men,  33, 35, 38 
Recall,  38 
Recall  memory^  52 
Reciprocal,  40 
Register,  12 
Reenter  labels,  8S 

Rcgislcrs,  29 

Remaining  amount,  43 
Reset,  24, 120 

Residual,  43 
value,  62 
Rctirctncnl  account,  111 
iRMl,  35, 37 

End),  28 

Rounding,  28 
errors,  58 


Sample  standard  desiation,  89 
Saving  for  college,  107 
Savings  account,  58 
Scientific  nolation,  27 
^clMc^t,  121 
Selling  pricc^33 
Service,  124 


Setting  a  sales  price,  95 
Shift  key,  10, 24 
Short  term  investment,  75 
Sign 

change,  51 

convention,  45 
Simple  interest,  45, 97 
Slope,  88 

Square  root,  26, 40 

Statistics,  »5 
clearing,  85 
corrections,  129 
equations,  132 
forecasting,  91 
limit  of  values,  86 
linear  estimation,  85, 91 
linear  forecasting,  85 
linear  regression,  85, 91 
mean,  85, 89 
memory,  85 
mistakes,  87 
one-vari;il*lc.  H5 
population  standard 

deviation,  89 
:,8.S 

sample  ^l^iiidard  deviation,  S\> 

standard  deviation,  85 

summation ,  89 

fSWAPl,88 

two*variable,  85 

weighted  mean,  85 
Statistics  at  a  glance,  19 
Statistics,  weighted  mean,  94 
Status,  24 
(He),  35, 38 
Stock  investment,  75 
Store,  38 

Subtract  percent,  M 
Summation  statistics,  85 
Summed  value,  82 
L25 
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T 


Taxable  retirement  account.  111 

Tax-dcfcrrcd  account,  110 

Tax-free  account,  110 

^  Key  Menioiy,35 

Tijiie  (Hit,  21 

Trailing  zeros,  28 

Turn  off,  21 

Turn  on,  21 

TVM,  14 

equations,  130 

problems,  47 
TVM  at  a  glance,  13 
Two-number  functions,  26 
Two-variable  statistics,  86 


u,v 

Uneven  cash  flows,  80 
Value  of  a  fund,  114 
Viewing  cash  flows,  79 


w 

Warranty,  123 
Wciplitcd  mean,  94 
What  if,..,  14, 106 
What  if ...  at  a  ^ance,  14 
Won't  turn  on,  120 
Wrap-around  mortgage,  112 


Y 

Yellow  shift  key,  21 
Yield,  83 
y-inlerccpt,  88 


